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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention pertains in general to the field of
stimulatory, particularly auditory brain response, and re-
lated devices, systems and methods. More particularly
the invention relates to an improved system and method
for analysing the brain response development and more
particularly the invention relates to an improved determi-
nation of brainstem response development

Description of the Prior Art

[0002] It is known that auditory brainstem response au-
diometry can be used for screening test to monitor for
hearing loss or deafness. If using complex sound stimuli
auditory brainstem response can be used to assess brain
stem disorders using sound stimuli. When auditory brain-
stem methods are used for diagnosis of brainstem dis-
orders they rely on data set of normal healthy subjects
for comparisons as a step in the assessments. The as-
sessments may also be time consuming and in most cas-
es can not be performed in real-time. Real-time analysis
can be an important tool when evaluating brainstem re-
sponse state development, such as the affected by cer-
tain stimuli, such as psychoactive compounds or sub-
stances including psychopharmaceuticals, alcohol,
drugs but also therapeutic treatments.
[0003] In US 2009/0220425 a method for evaluating
an effect of a psychotropic compound or a treatment on
a neuronal activity of an animal including determining a
change in the amount of information generated by neu-
rons in response to at least one repeatedly applied stim-
ulus. Also provided is a method of screening psychotropic
compounds for effectiveness on an animal which in-
volves using a change in sensory discrimination in a pop-
ulation of neurons of the animal, wherein the sensory
discrimination is obtained in response to one or more
stimuli repeatedly applied to the animal.
[0004] The signals were recorded by utilizing surgically
implanted arrays of electrodes. All disclosed tests relate
to somatosensory and especially investigations of spatial
and temporal structure of the receptive field by touching
different locations. Even though auditory stimuli is men-
tioned in the description, it is not disclosed how to use
sound stimulus to carry out these investigations.
[0005] Post-stimulus time histogram (PSTH) is typical-
ly not used in humans. It cannot be applied to determine
stimulus induced activity in several parts of the brain si-
multaneously, as it demands recording of a certain cho-
sen structure. Thus the PSTH is suited for animal re-
search when the researcher knows what part of the brain
to look in, but is not a good choice when the researcher
wants to see what parts of the brain reacts in relation to
a psychoactive compound.

[0006] Thus a technique aiming at giving guidance for
the researcher, not only the amplitude of the psychoac-
tive drugs effect, but also where it affects the brainstem
would be an advantage. It is wanted to compare different
parts of the brainstem, without having to position the de-
vice in specific neurons, as is the typical case with PSTH.
[0007] US 6,743,183 B1 discloses a method for meas-
uring an electrophysiologic response of a sensory system
using two stimulus trains. A response signal is sampled
at a first frequency corresponding to a first inter-stimulus
interval, thereby obtaining a first response train. The first
response train is then processed to suppress a contam-
inant caused by the second stimulus train.
[0008] US 2003/0185408 A1 discloses a method and
apparatus for de-noising weak bio-signals having a rel-
atively low signal to noise ratio utilizes an iterative proc-
ess of wavelet de-noising a data set.
[0009] US 6,200,273 B1 discloses a method for deter-
mining the statistical probability that an auditory brain-
stem response (ABR) to an acoustic stimulus is present
in a human test subject.
[0010] Hence, an improved device, and a method
thereof, for diagnosis of brainstem disorders and/or the
influence of a psychoactive compounds or substances
on a subject, would be advantageous and in particular a
device allowing for a testing procedure that does not rely
on any cognitive effort from the subject would be advan-
tageous. Also, improved specificity and reliability of the
diagnosis should be more advantageous.

SUMMARY OF THE INVENTION

[0011] Accordingly, examples of the present disclo-
sure preferably seek to mitigate, alleviate or eliminate
one or more deficiencies, disadvantages or issues in the
art, such as the above-identified, singly or in any combi-
nation by providing a device and a method, according to
the appended patent claims.
[0012] An evoked response state of a subject is deter-
mined over a number of evoked responses as a function
of cellular variance and/or volatility. More particularly the
disclosure provides obtaining a complex profile of cellular
uncertainties in the evoked responses. The sound stimuli
is here auditory stimuli which may be referred to as
"sound pulses", but can in some examples be transient
peaks, clicks, tone bursts, or other suitable types of au-
ditory stimuli suitable for repetitive presentation.
[0013] According to aspects of the disclosure, a meth-
od is provided for detecting a brain response state of a
subject by determining cellular variance and/or volatility
of at least one neuron’s evoked response. This is per-
formed by:
[0014] Repeatedly presenting the subject with a sound
stimulus for evoking a brain response.
[0015] Detecting the evoked brain response signal re-
lated to each of the sound stimulus.
[0016] Determining a window having a time width cov-
ering at least partly an area of the at least one neuron’s
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evoked response in the brain response signal.
[0017] Calculating an average response signal over
the window.
[0018] Comparing the at least one neuron’s evoked
response with the average response signal for determin-
ing a cellular variance and/or volatility.
[0019] The term "one neuron" or "a group of neurons"
refers herein to a neuron or a group of neurons belonging
to the same cluster or structure, such as a nucleolus,
interconnected nuclei or a layer. An evoked response
from this one neuron or group of neurons may form a
peak on a recorded response signal. If no response is
evoked no peak may be formed related to this one neuron
or group of neurons.
[0020] The brain response is preferably the evoked
brainstem response. The response signal from the brain
stem is obtained 0 to 10 ms after presenting the subject
with a sound stimulus.
[0021] In some examples of the disclosure of the meth-
od, the cellular variance and/or volatility is determined
based on difference in amplitude.
[0022] In some further examples of the method, the
cellular variance and/or volatility is determined based on
difference in latency.
[0023] In some further examples of the method, calcu-
lating the average is based on a number of response
signals,
[0024] The variance for an evoked response may also
be calculated using only an average calculated from the
same evoked response within the window. Subparts of
the evoked response is then compared to this calculated
average. This may be used to estimate swing or shift in
the selected evoked response area.
[0025] In some further examples of the method, the
method is used for determining a brain disorder, such as
a brain stem disorder.
[0026] In some further examples of the method, the
method is used for detecting an effect of a substance or
compound on the brain of a subject.
[0027] In some further examples of the method, the
effect is detectable in real-time. The may be important
when evaluating or assessing the effect of a psychoactive
compounds or substances on a subject.
[0028] According to another aspect of the disclosure,
a device is provided, for detecting a brain response state
of a subject by determining cellular variance and/or vol-
atility of at least one neuron’s evoked response. The de-
vice comprises a sound stimuli generating unit operative
to repeatedly present the subject with a sound stimulus
for evoking a brain response. The device further com-
prises a detection unit operative to detect the evoked
brain response signal related to each of the sound stim-
ulus and a storage unit operative to store information
based on evoked brain response signal. Further the de-
vice comprises a control unit for determining a window
having a time width covering at least partly an area of
the at least one neuron’s evoked response, and for cal-
culating an average response signal over the window,

and for comparing the at least one neuron’s evoked re-
sponse with the average response signal for determining
a cellular variance and/or volatility.
[0029] In some examples of the device, the cellular var-
iance and/or volatility is determined based on difference
in amplitude of the area.
[0030] In some further examples of the device, the cel-
lular variance and/or volatility is determined based on
difference in latency of the area
[0031] In some further examples of the device, the
brain response is a brainstem response.
[0032] In some further examples of the device, the cel-
lular variance and/or volatility is used for determining a
brain disorder; and/or an effect of a substance or com-
pound on the brain of a subject.
[0033] According to another aspect of the disclosure,
computer-readable medium having embodied thereon a
computer program for processing by a computer, for for
detecting a brain response state of a subject by deter-
mining cellular variance and/or volatility of at least one
neuron’s evoked response. The computer program com-
prises code segments for:
[0034] Repeatedly presenting the subject with a sound
stimulus for evoking a brain response.
[0035] Detecting the evoked brain response signal re-
lated to each of the sound stimulus.
[0036] Determining a window having a time width cov-
ering at least partly an area of the at least one neuron’s
evoked response in the brain response signal.
[0037] Calculating an average response signal over
the window.
[0038] Comparing the at least one neuron’s evoked
response with the average response signal for determin-
ing a cellular variance and/or volatility.
[0039] The computer program may be executed on a
computer or micro-processor, such as being part of a
control unit.
[0040] Auditory stimuli may be defined or referred to
as "sound pulses" or signals, including but not limited to,
transient peaks, clicks, tone bursts, or other suitable
types of auditory stimuli suitable for repetitive presenta-
tion. The stimuli should be auditory perceptive to the sub-
ject to whom the stimuli is presented. Thus as defined
within the area of psychoacoustics the sound stimuli pre-
sented to a human subject may have any frequencies
between 20Hz and 20000 Hz, and the amplitude may be
from the lower limit of audibility defined as 0 dB or higher
but preferably below damaging level for the frequencies
used. Preferably may be to use an amplitude being a
minimum threshold amplitude or higher for the particular
frequencies used, but below damaging level for the fre-
quencies. Preferably the amplitude may be between
about 0 to 120 dB, preferably between about 0 to 100
dB, preferably between about 0 to 90 dB, preferably about
70 dB.
[0041] The time width or duration of each sound pulse
may be in the range of 0.1 to 1000ms. Preferably the time
with or duration of each sound pulse may be approxi-
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mately the time of the detection of the evoked response
of the brainstem, thus preferably between 0 to 100 ms,
such as 0 to 50ms, such as 0 to 10 ms.
[0042] The detectable cellular variance and/or volatility
of evoked brainstem response may be used to detect the
effect pharmaceutical drugs/medicament may have on a
subject for treatment, ease or relive of a disorder and/or
disease. Wherein the subject could suffer from for exam-
ple brainstem disorders; disorders of the nervous system
or on neural states or other form of diseases or disorders
having detectable lateral brainstem response states. Ex-
amples, but not limited to, may be drugs related to: AD-
HD, depression, anxiety, bipolar disorder, schizophrenia,
Asperger syndrome, epilepsy, stress, relaxation, pain,
immune response, allostasis; hypnotic, analgesia or sim-
ilar.
[0043] A psychoactive, chemical or herbal compound
or substances may refer to different types of drugs such
as medical drugs, psychoactive drugs, psychopharma-
ceutical, psychotropic, anesthesia, pain controllers, psy-
chiatric medication, illicit drugs, drugs of abuse and drugs
associated thereof. Compound or substances may refer
to compound or substances have an influence on a sub-
ject or patient’s central nervous system or may affect the
brain functioning resulting in changes in perception,
mood, consciousness, cognition or behavior.
[0044] Therapy may herein refer using a drug or coun-
seling, such as different kind of psychotherapy, for to
treatment of a diagnosis or ease of symptoms but may
also refer to drug or counseling for preventive therapy or
supportive therapy.
[0045] It should be emphasized that the term "compris-
es/comprising" when used in this specification is taken
to specify the presence of stated features, integers, steps
or components but does not preclude the presence or
addition of one or more other features, integers, steps,
components or groups thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] These and other aspects, features and advan-
tages of which examples of the disclosure are capable
of will be apparent and elucidated from the following de-
scription of examples of the present disclosure, reference
being made to the accompanying drawings, in which

Fig 1 is illustrating a schematic illustration of a device
according to one example of the present disclosure;
Fig 2 is illustrating a brainstem response audiograms
over the time range 0 and 10 ms;
Fig 3A is illustrating a graph for illustrating a principle
of determining cellular latency variance and/or vol-
atility of one neuron’s evoked response in a window
having a time width;
Fig 3B is illustrating a graph for illustrating a principle
of determining cellular amplitude variance and/or
volatility of one neuron’s evoked response in a win-
dow having a time width;

Fig 4A and 4B are illustrating graphs for illustrative
purpose of a determined cellular latency or amplitude
variance and/or volatility of one neuron’s evoked re-
sponse in a window having a time width;
Fig 5 is illustrating a schematic illustration of a meth-
od for detecting a brain response state of a subject;
Fig 6A and 6B are illustrating an example of meas-
urements performed on one reference subject (Fig
6A) and one subject diagnosed with ADHD (Fig 6B),
the selected area of the response signal is the pons
area;
Fig 7A and 7B are illustrating an example of meas-
urements performed on one reference subject (Fig
7A) and one subject diagnosed with ADHD (Fig 7B),
the selected area of the response signal is the tha-
lamus area;
Fig 8A to 8C are depicting an example of classic
auditory brainstem response measurements by us-
ing averaging of a reference subject and a subject
diagnosed with ADHD, the used area is pons; and
Fig 9A and 9B are illustrating an example of the ad-
vantages of using variance of each individual re-
sponse rather than averaging. The used data is
same as in the example of Fig 8A to 8C.

DESCRIPTION OF THE PREFERRED EXAMPLES

[0047] Specific examples of the disclosure now will be
described with reference to the accompanying drawings.
This disclosure may, however, be embodied in many dif-
ferent forms and should not be construed as limited to
the examples set forth herein; rather, these examples
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the disclosure
to those skilled in the art. The terminology used in the
detailed description of the examples illustrated in the ac-
companying drawings is not intended to be limiting of the
disclosure. In the drawings, like numbers refer to like el-
ements.
[0048] The present disclosure uses according to some
examples auditory brainstem response (ABR) to detect
brain disorders, such as brainstem disorder or disorders
of the nervous system or on neural states or other form
of diseases or disorders having detectable brainstem re-
sponse states. It may also be used to detect a brainstem
response state development for establishing an effect of
a psychoactive compound, substance, food or pharma-
ceutical drugs/medicament.
[0049] The term "auditory brainstem response" is com-
monly used to define electrophysiological measurement
of the activity of the brainstem within a time span of 0 to
approximately 10 ms. Of course this time span may vary
somewhat, but not principally deviate from this time span,
while still be inside the scope of the present disclosure,
according to the appended claims.
[0050] Fig. 1 is illustrating an exemplary device accord-
ing to the present disclosure. The device comprises a
sound stimuli generating unit 1, such as a tone generator,
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for repeatedly generating and sending a sound stimulus.
The generated sound stimulus is being presented via a
communication element 2 to a sound transmitting device
3, such as a hearing phone, to a subject 4.
[0051] Simultaneously as the sound stimulus is being
presented, a trig-pulse is transmitted from the sound
stimuli generating unit 1 to a triggering device (5), such
as a trig-box, and further on to a storage unit for storage
of information 6, such as brainstem activity, in which reg-
istration of electrophysiological brain activity from the de-
tection unit 7, such as electrodes, is initiated. Hereafter
the activity is imaged and analyzed on a control unit 8,
such as a computer equipment. The triggering of regis-
tration is hence initiated by each start of a stimulus. The
analyzing performed by the control unit 8 may be con-
ducted according to the principles disclosed hereinafter.
[0052] The electrodes used to detect the brainstem sig-
nals are positioned on the head of the subject. Preferably,
the electrodes are detachable attached to the skin of the
subject’s head. For example, the electrodes may be at-
tached at the mastoid bone, the forehead and behind the
ears. Other positions may be possible as well depending
on the signals to be detected and recorded.
[0053] Common features for the tests used are that the
sound stimuli is being presented to the subject in repeat-
ed sequences; typically sound stimuli are repeated ap-
proximately 500-1500 times. A complete test with high
reliability is provided that takes only some minutes. Be-
cause of the fact that each stimulus is registered when
the trig-pulse initiates the imaging apparatus, the brain
activity caused by the stimulation appears more signifi-
cantly on a continuous basis in relation to other brainstem
activity. In this way the brainstems specific responses to
stimuli are registered.
[0054] Alternatively, in some examples of the disclo-
sure, the sound stimulus may comprise a first train of
sound pulses and at least a second consecutive train of
the same sounds pulses but modified. The first train of
sound pulses may evoke a first response signal as a re-
sponse to the first train of unmodified sound pulses. The
second train of modified sound pulses may evoke a sec-
ond response signal as a response to the second train
of modified sound pulses. The response signal from the
second train is compared to the response signal of the
first train for each stimulus. Thus the test subject is his
own reference and problems associated with absolute
values may be avoided. The method is disclosed in
PCT/EP2011/065340 of the same applicant as the
present application which is incorporated by reference
herein in its entirety for all purposes. Using a stimulus
comprising a first train of unmodified sound pulses fol-
lowed by a consecutive second train of modified sound
pulses adds an extra dimension, by correlation of the
subject’s brain activity alteration, to the specific sound
modification.
[0055] Fig 2, is illustrating brainstem response audio-
grams 20 over the time range 0 and 10 ms. Each curve
is illustrating a response to a single stimulus. The peaks

of the curves illustrate different areas of one neuron’s
evoked response or a group of neurons’ evoked re-
sponse to the presented stimuli. There are about thirteen
different sound stimuli, such as pulses or clicks, known
to evoke a brainstem response. In WO 2006/062480, of
the same applicant as the present application such sound
pulses are described in more details.
[0056] The dashed lines are illustrating a window 21
having a width in time. The window 21 has an area 22
covering at least partly at least one neuron’s evoked re-
sponse, such as a group of neurons’ evoked response.
In the illustration, a window with a time width 21 has been
selected to cover one of the at least one neuron’s evoked
response.
[0057] Additionally, for determining the variance
and/or volatility for more than one cluster or structure of
at least one neuron’s evoked response, each at least one
neuron’s evoked response, belonging to the same cluster
or structure, may have their own determined window with
a time width 21.
[0058] For evaluation of normal auditory brainstem re-
sponses, all curves are used to obtain an average curve.
Only this average curve is then being used for detection
of for example a disorder. For the disclosure herein, as
will be presented, information from each evoked re-
sponse curve is used individually to obtain more data and
information. This may increase the likelihood to obtain a
higher degree of security in providing the right diagnosis.
It may also make it possible to obtain the results of a test
faster. It may also expand the usability of ABR to other
areas such as real-time analysis of a subject’s response
to psychoactive, chemical or herbal compound or sub-
stances.
[0059] Fig 3A, shows a graph 30 for illustrating a prin-
ciple of determining cellular latency variance and/or vol-
atility of at least one neuron’s evoked response, such a
the evoked response from a group of neurons, in a win-
dow having a time width 31. The width of the window may
be in the range 1 to 4 ms, preferably around 2 to 3 ms,
such as about 2.5 ms. The width has to be large enough
to cover a sufficient area of a selected at least one neu-
ron’s evoked response but not so large that it may overlap
an area of a neighbouring neurons’ evoked responses.
The cellular latency variance and/or volatility are a meas-
ure of uncertainty in the selected neuron cells. Peak 33
illustrates a determined average latency from a number
of evoked responses of at least one neuron, such as a
group of neurons belonging to the same cluster or struc-
ture. By comparing the latency of each peak 32a-32h
with the latency of the average evoked response of peak
33, the variance and/or volatility for each evoked re-
sponse of at least one neuron may be calculated with
respect to latency. The average latency may be calcu-
lated by using all the evoked responses from a series of
repeated sound stimulus.
[0060] Alternatively, for example when doing real-time
evaluations, the average latency may be calculated from
a first subseries of evoked responses, such as the first,
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about 50 to 200, evoked responses in a series of about
500 to 2000 consecutive sound stimulus.
[0061] Alternatively and/or additionally, in some exam-
ples, the latency variation may be calculated using only
an evoked response of at least one neuron from one stim-
ulus. An average value is calculating for the response
within a window to which subpart of the evoked response
is compared. This will give a measure of how much the
curve swing and/or shift.
[0062] Fig 3B, shows a graph 40 for illustrating a prin-
ciple of determining cellular amplitude variance and/or
volatility of at least one neuron’s evoked response in a
window having a time width 41. The width of the window
may be in the range 1 to 4 ms, preferably around 2.5 ms.
The width of the window has to be large enough to cover
a sufficient area of a selected at least one neuron’s
evoked response. The area of the window should pref-
erably not overlap with neighbouring neurons’ response
areas. The cellular amplitude variance and/or volatility
are a measure of uncertainty in the selected neuron cells.
Peak 43 illustrates a determined average amplitude from
a number of evoked responses of at least one neuron,
such as a group of neurons belonging to the same cluster
or structure. By comparing the amplitude of each peak
42a-42h with the amplitude of the average evoked re-
sponse of peak 43, the variance and/or volatility for each
evoked response may be calculated with respect to the
amplitude. The average may be calculated by using all
the evoked responses from a series of sound stimulus.
[0063] Alternatively, for example when doing real-time
evaluations, the average amplitude may be calculated
from a first subseries of evoked responses, such as the
first, about 50 to 200, evoked responses in a series of
about 500 to 2000 consecutive sound stimulus.
[0064] Alternatively and/or additionally, in some exam-
ples, the amplitude variation may be calculated using on-
ly an evoked response from one stimulus. An average
value is calculating for the response within a window to
which subpart of the evoked response is compared. This
will give a measure of how much the curve swing and/or
shift.
[0065] Fig 4A, is illustrating a graph 50 for illustrative
purpose of a determined cellular latency or amplitude
variance and/or volatility of at least one neuron’s evoked
response in a window having a time width. From a set of
recorded evoked responses from at least one neuron,
both a plot illustrating cellular latency variance and/or
volatility and one plot showing cellular amplitude variance
and/or volatility may be obtained. Each line in the graph
50 illustrates the variance in an evoked neuron’s re-
sponse as a response to one presented sound stimulus
to a subject. The higher a line is in the graph, the higher
the variance for that specific evoked response as a result
of a single stimulus. In the illustrative graph 50 t1 is mark-
ing the start of the test and tn is a later arbitrary time.
[0066] Fig 4B, is illustrating a graph 60 for illustrative
purpose similar to the graph 50 in Fig 4A. In this graph
t1 illustrates the start of the test of a subject. At t2 the

subject is delivered a psychoactive, chemical or herbal
compound or substance which may have an effect on
the variance and/or volatility of a selected at least one
neuron’s evoked response, here illustrated as an in-
crease in the variance and/or volatility. The effect may
then decline. The trend-line 61 may be used to determine
the habituation which may be used as a measure of the
behavior in the variance of the selected at least one neu-
ron.
[0067] Additionally, in some examples, these meas-
urements may be conducted in real-time. This may be
done by only calculating an average using the responses
between t1 and t2 when the subject is under no influence
of a psychoactive, chemical or herbal compound or sub-
stance. The average is calculated at t2. After the time t2,
when the subject has been delivered a psychoactive,
chemical or herbal compound or substance, the calcu-
lated average between t1 and t2 may be used to in real-
time determining the variance and/or volatility after the
time t2.
[0068] Fig 5, is schematically illustrating a method
1000 for detecting a brain response state of a subject,
preferably a brainstem response. The detection is per-
formed by determining cellular variance and/or volatility
of at least one neuron’s evoked response.
[0069] A stimuli generator is repeatedly presenting
1100 the subject with a sound stimulus for evoking a brain
response. A detection unit is detecting 1200 the evoked
brain response signal related to each of the presented
sound stimulus.
[0070] Determining 1300 a window having a time width
covering at least partly an area of the selected at least
one neuron’s evoked response is performed. The time
width of the window may be determined either automat-
ically or having a predetermined time width.
[0071] A control unit is then first calculating 1400 an
average response signal over the determined window.
Then the control unit may determining 1500 the cellular
variance and/or volatility in the area of the selected at
least one neuron’s evoked response by comparing with
the average response signal.
[0072] Fig 6A and 6B, are illustrating an examples of
measurements performed on one reference subject and
one subject diagnosed with ADHD. The test subjects are
two men both born 1988.
[0073] In the graph 70 in Fig 6A, the values of the ref-
erence subject is plotted. The measurement was per-
formed using 1400 sound stimuli and a time window of
2.5 ms, covering the evoked response in pons. On the Y
axis the Microvolt of the cellular amplitude variance val-
ues in pons are plotted. The circle is highlighting an in-
crease in the variance around 300 sound stimuli, which
is a normal reaction.
[0074] In the graph 80 in Fig 6B, the values of the sub-
ject diagnosed with ADHD is plotted. The measurement
was performed using 1400 sound stimuli and a time win-
dow of 2.5 ms, covering the evoked response in pons.
On the Y axis the Microvolt of the cellular amplitude var-
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iance values in pons are plotted. The overall enlargement
of the variance and the lack of the normal increase of
variance around 300, as for a normal person, may be
traits of ADHA.
[0075] The k-values of the trend-line may be calculated
being -2,075 for the reference subject and -1,081 for the
subject diagnosed with ADHD. The k-value implies that
the habituation, as revealed by all analysis, is altered in
ADHD. The ADHD group has half the habituation effect
as compared to healthy reference controls.
[0076] Fig 7A and 7B, are illustrating an examples of
measurements performed on one reference subject and
one subject diagnosed with ADHD. The test subjects are
two men both born 1988, same subjects as in Fig 6A and
B.
[0077] In the graph 90 in Fig 7A, the values of the ref-
erence subject is plotted. The measurement was again
performed using 1400 sound stimuli and a time window
of 2.5 ms, covering the evoked response in thalamus.
On the Y axis the Microvolt of the cellular amplitude var-
iance values in thalamus are plotted. The circle is high-
lighting an increase in the variance around 300 sound
stimuli, which is a normal reaction.
[0078] In the graph 100 in Fig 7B, the values of the
subject diagnosed with ADHD is plotted. The measure-
ment was performed using 1400 sound stimuli and a time
window of 2.5 ms, covering the evoked response in tha-
lamus. On the Y axis the Microvolt of the cellular ampli-
tude variance values in thalamus are plotted. The overall
enlargement of the variance and the lack of the normal
increase of variance around 300, as for a normal person,
may be traits of ADHA.
[0079] The k-values of the trend-line may be calculat-
ed, in this case being -2,159 for the reference subject
and -1,181 for the subject diagnosed with ADHD. The
calculated k-values imply that the habituation, as re-
vealed by all analysis, is altered in ADHD. The ADHD
group has half the habituation effect as compared to
healthy reference controls.
[0080] In Fig 6A and 6B as well as in Fig 7A and 7B,
the variance inclination from first clicks to last is reduced
in ADHD, which implying that these deficiencies could
be traits for ADHD. A method and device for making such
computations would be very useful for a fast assessment
of patient states. Further and increased accuracy in pro-
viding a diagnosis may be achieved. The method and
device may perform a complete recording of information
from a subject and analyzing the information to determin-
ing the variance over time in a couple of minutes. Thus
the method and system may quickly detect abnormalities,
as demonstrated for ADHD in the above examples.
[0081] Fig 8A to 8C, are illustrating an example of an
old standard evaluation.
[0082] Fig 8A is depicting an example of a full averaged
ABR output 110 from a classic ABR measurement. The
average is made from a number of evoked responses.
The range of the total spectra of responses is from 0 to
10 ms. The Dashed line 112 is a normal reference subject

while the solid line 113 is a subject diagnosed with ADHD.
The two peaks 111 show the pons area and a time width
of about 2ms.
[0083] Fig 8B is depicting a zoomed in activity 120 of
the subject diagnosed with ADHD. The variance within
this area is established to 100.
[0084] Fig 8C is depicting a zoomed in activity 130 of
the reference subject not diagnosed with ADHD. The var-
iance within this area is established to 100.
[0085] For both subjects there is variance of 100 within
the area. Thus it may be concluded that when averaging
there is no difference in variance between a subject with
ADHD and a reference subject.
[0086] Fig 9A and Fig 9B are examples of using vari-
ance of each individual response. The data is the same
as for averaging example of Fig 8A to 8C. The area
showed is again the pons area using a 2 ms time width
of the window. The numbers of evoked responses are
500 illustrated by lines.
[0087] Fig 9A is depicting the variance plot 140 of the
subject diagnosed with ADHD. To increase the clarity,
the trend-line 141 is plotted. As in the example of 6A and
6B, there is no revealed habituation for the ADHD subject
by this method. Thus it is very clear that a non-changing
variance characterize the ADHD subject.
[0088] Fig 9B is depicting the variance plot 150 of the
non-ADHD reference subject. To increase the clarity, the
trend-line 151 is plotted. As in the example of 6A and 6B,
there is a habituation for the reference subject shown by
this method. Thus it is very clear that a change in variance
characterize the non-ADHD reference subject.
[0089] These examples given illustrate the improve-
ment over the old averaging method as well as the in-
crease in possibilities of a fast assessment and diagnosis
of a subject. The need of using normalised databases
with healthy subjects for the assessment, as for the old
averaging method, may for the variance method be re-
dundant since the information may directly obtained from
the variance and/or volatility determination.
[0090] The present disclosure has been described
above with reference to specific examples. However, oth-
er examples than the above described are equally pos-
sible within the scope of the disclosure. Different method
steps than those described above, performing the meth-
od by hardware or software, may be provided within the
scope of the disclosure. The different features and steps
of the disclosure may be combined in other combinations
than those described. The scope of the disclosure is only
limited by the appended patent claims.

Claims

1. A method for detecting a brain response state of a
subject, wherein said method comprising:

repeatedly presenting (1100) said subject with
a sound stimulus for evoking a brain response;
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detecting (1200) an evoked brain response sig-
nal (20) related to each of said sound stimulus,
wherein said evoked brain response signal (20)
is an electrophysiological signal and said
evoked brain response signal (20) comprises at
least one peak related to an evoked response
of at least one neuron;
determining (1300) a time window, said time
window has a time width (21, 31, 41) covering
at least partly one of said at least one peak (32a-
32g, 42a-42h)in said evoked brain response sig-
nal;
calculating (1400) an average evoked response
signal (33, 43) based on said evoked brain re-
sponse signals over said time window and com-
paring said evoked brain response signals over
said time window with said average evoked re-
sponse signal or calculating an average value
based on one of said evoked brain response sig-
nal over said time window and comparing sub-
parts of said evoked brain response signal over
said time windo with said average value; and
determining (1500) a variance and/or volatility
of the evoked response of the at least one neu-
ron based on one of the two comparisons.

2. The method according to claim 1, wherein said cel-
lular variance and/or volatility is determined based
on difference in amplitude (42a-42h); and/or, where-
in said cellular variance and/or volatility is deter-
mined based on difference in latency (32a-32g).

3. The method according to any of claim 1 to 2,
wherein calculating said average is based on using
a subseries of said evoked brain response signals.

4. The method according to any of claim 1 to 3,
wherein said sound stimulus comprising a first and
at least a second consecutive train of modified
sounds pulses for evoking a first response signal by
said first train of sound pulses and for evoking a sec-
ond response signal by said second train of modified
sound pulses.

5. The method according to any of claim 1 to 4,
wherein said evoked brain response signal is an
evoked brainstem response signal; and/or wherein
said method can be used for determining a brain
disorder.

6. A device for detecting a brain response state of a
subject, comprising:

a sound stimuli generating unit (1) operative to
repeatedly present said subject with a sound
stimulus for evoking a brain response;
a detection unit (7) operative to detect an evoked
brain response signal (20) related to each of said

sound stimulus, wherein said evoked brain re-
sponse signal (20) is an electrophysiological sig-
nal and said evoked brain response signal (20)
comprises at least one peak related to an
evoked response of at least one neuron;
a storage unit (6) operative to store information
based on said evoked brain response signal;
a control unit (8) for determining a time window,
said time window has a time width (21, 31, 41)
covering at least partly one of said at least one
peak in said evoked brain response signal (32a-
32g, 42a-42h), and for calculating an average
evoked response signal (33, 43) based on said
evoked brain response signals over said time
window and comparing said evoked brain re-
sponse signal over said time window with said
average evoked response signal, or for calcu-
lating an average value based on one of said
evoked brain response signal over said time win-
dow and comparing subparts of said evoked
brain response signal over said time window
with said average value, and for determining a
variance and/or volatility of the evoked response
of the at least one neuron based on said one of
the two comparisons.

7. The device according to claim 6, wherein said cellu-
lar variance and/or volatility is determined based on
difference in amplitude (42a-42h); and/or wherein
said cellular variance and/or volatility is determined
based on difference in latency (32a-32g).

8. The device according to any of claims 6 to 7,
wherein calculating said average is based on a sub-
serie of said evoked brain response signals.

9. The device according to any of claim 6 to 8,
wherein said sound stimulus comprising a first and
at least a second consecutive train of modified
sounds pulses for evoking a first response signal by
said first train of sound pulses and for evoking a sec-
ond response signal by said second train of modified
sound pulses.

10. The device according to any of claims 6 to 9,
wherein said evoked brain response signal is an
evoked brainstem response signal; and/or wherein
said cellular variance and/or volatility is used for de-
termining a brain disorder; and/or an effect of a sub-
stance or compound on the brain of a subject; and/or
wherein a habituation is determinable from a trend-
line based on said variance and/or volatility.

11. A program for detecting a brain response state of a
subject when executed on the device according to
claim 6 performs operations for:

repeatedly presenting (1100) said subject with
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a sound stimulus for evoking a brain response;
detecting (1200) an evoked brain response sig-
nal (20) related to each of said sound stimulus,
wherein said evoked brain response signal (20)
is an electrophysiological signal and said
evoked brain response signal (20) comprises at
least one peak related to an evoked response
of at least one neuron;
determining (1300) a time window, said time
window has a time width (21, 31, 41) covering
at least partly one of said at least one peak (32a-
32g, 42a-42h) in said evoked brain response
signal;
calculating (1400) an average evoked response
signal (33, 43) based on said evoked brain re-
sponse signals over said time window and com-
paring said evoked brain response signals over
said time window with said average evoked re-
sponse signal or calculating an average value
based on one of said evoked brain response sig-
nal over said time window and comparing sub-
parts of said evoked brain response signal over
said time window with said average value; and
determining (1500) a variance and/or volatility
of the evoked response of the at least one neu-
ron based on one of the two comparisons.

12. The computer program according to claim 11, per-
forming any of method claims 2 to 5.

13. A computer-readable storage medium having the
computer program of any of claim 11 or 12 stored
thereon.

Patentansprüche

1. Verfahren zur Erkennung eines Hirnreaktion-Zu-
standes einer Testperson, wobei das Verfahren um-
fasst:

wiederholte Schallreiz-Aussetzung (1100) der
Testperson, um eine Hirnreaktion hervorzuru-
fen;
Erkennen (1200) eines hervorgerufenen Hirnre-
aktion-Signals (20), das sich auf jeden der
Schallreize bezieht, wobei es sich bei dem her-
vorgerufenen Hirnreaktion-Signal (20) um ein
elektrophysiologisches Signal handelt und das
hervorgerufene Hirnreaktions-Signal (20) min-
destens ein Peak umfasst, der sich auf eine her-
vorgerufene Reaktion mindestens eines Neu-
rons bezieht;
Bestimmung (1300) eines Zeitfensters, wobei
das Zeitfenster eine Zeitbreite (21, 31, 41) auf-
weist, die mindestens teilweise ein des mindes-
tens einen Peak (32a-32g, 42a-42h) in dem her-
vorgerufenen Hirnreaktion-Signal abdeckt;

Berechnung (1400) eines durchschnittlichen
hervorgerufenen Reaktionssignals (33, 43) auf
der Grundlage des hervorgerufenen Hirnreakti-
on-Signals über das Zeitfenster hinweg, und
Vergleich der hervorgerufenen Hirnreaktion-Si-
gnale mit dem durchschnittlichen hervorgerufe-
nen Reaktionssignal über das Zeitfenster hin-
weg; oder Berechnung eines Durchschnittswer-
tes auf der Grundlage eines der hervorgerufe-
nen Hirnreaktion-Signale über das Zeitfenster
hinweg, und Vergleichen der Unterteile des her-
vorgerufenen Hirnreaktion-Signals mit dem
Durchschnittswert über das Zeitfenster hinweg;
und
Bestimmung (1500) einer Varianz und/oder Vo-
latilität der hervorgerufenen Reaktion des min-
destens einen Neurons auf der Grundlage einer
der beiden Vergleiche.

2. Verfahren gemäß Anspruch 1, wobei die zelluläre
Varianz und/oder Volatilität auf der Grundlage einer
Amplitudendifferenz (42a-42h) bestimmt wird;
und/oder wobei die zelluläre Varianz und/oder Vo-
latilität auf der Grundlage einer Latenzdifferenz
(32a-32g) bestimmt wird.

3. Verfahren gemäß einem beliebigen der Ansprüche
1 bis 2, wobei die Berechnung des Durchschnitts auf
der Grundlage der Benutzung einer Unterserie von
hervorgerufenen Reaktionssignalen erfolgt.

4. Verfahren gemäß einem beliebigen der Ansprüche
1 bis 3, wobei der Schallreiz eine erste und mindes-
tens eine zweite fortlaufende Folge von modifizierten
Schallimpulsen zum Hervorrufen eines ersten Re-
aktionssignals durch die erste Folge von Schallim-
pulsen und zum Hervorrufen eines zweiten Reakti-
onssignals durch die zweite Folge von modifizierten
Schallimpulsen umfasst.

5. Verfahren gemäß einem beliebigen der Ansprüche
1 bis 4, wobei es sich bei dem hervorgerufenen Hirn-
reaktion-Signal um ein hervorgerufenes Hirnstamm-
Reaktionssignal handelt; und/oder wobei das Ver-
fahren zur Erkennung einer Hirnstörung verwendet
werden kann.

6. Vorrichtung zur Erkennung eines Hirnreaktion-Zu-
standes einer Testperson, umfassend:

Schallreiz-Generierungseinheit (1), die sich so
betreiben lässt, dass sie eine Testperson wie-
derholt einem Schallreiz aussetzt, um eine Hirn-
reaktion hervorzurufen;
Erkennungseinheit (7), die sich so betreiben
lässt, dass sie ein hervorgerufenes Hirnreakti-
on-Signal (20) erkennt, das sich auf jeden der
Schallreize bezieht, wobei es sich bei dem her-
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vorgerufenen Hirnreaktion-Signal (20) um ein
elektrophysiologisches Signal handelt und das
hervorgerufene Hirnreaktion-Signal (20) min-
destens ein Peak umfasst, das sich auf eine her-
vorgerufene Reaktion mindestens eines Neu-
rons bezieht;
Speichereinheit (6), die sich so betreiben lässt,
dass sie Informationen auf der Grundlage des
hervorgerufenen Hirnreaktion-Signals spei-
chert;
Steuereinheit (8) zur Erkennung eines Zeitfens-
ters, wobei das Zeitfenster eines Zeitbreite (21,
31, 41) aufweist, die mindestens teilweise einen
der mindestens einen Peaks in dem hervorge-
rufenen Hirnreaktion-Signal (32a-32g, 42a-42h)
abdeckt, und zur Berechnung eines durch-
schnittlichen Reaktionssignals (33, 43) auf der
Grundlage des hervorgerufenen Hirnreaktion-
Signals über das Zeitfenster hinweg, und Ver-
gleich der hervorgerufenen Hirnreaktion-Signa-
le mit dem durchschnittlichen hervorgerufenen
Reaktionssignal über das Zeitfenster hinweg,
oder zur Berechnung eines Durchschnittswer-
tes auf der Grundlage eines der hervorgerufe-
nen Hirnreaktion-Signale über das Zeitfenster
hinweg, und Vergleichen der Unterteile des her-
vorgerufenen Hirnreaktion-Signals mit dem
Durchschnittswert über das Zeitfenster hinweg,
und zur Bestimmung einer Varianz und/oder Vo-
latilität der hervorgerufenen Reaktion des min-
destens einen Neurons auf der Grundlage einer
der beiden Vergleiche.

7. Vorrichtung gemäß Anspruch 6, wobei die zelluläre
Varianz und/oder Volatilität auf der Grundlage einer
Amplitudendifferenz (42a-42h) bestimmt wird;
und/oder wobei die zelluläre Varianz und/oder Vo-
latilität auf der Grundlage einer Latenzdifferenz
(32a-32g) bestimmt wird.

8. Vorrichtung gemäß einem beliebigen der Ansprüche
6 bis 7, wobei die Berechnung des Durchschnitts auf
der Grundlage einer Unterserie von hervorgerufe-
nen Hirnreaktion-Signalen erfolgt.

9. Vorrichtung gemäß einem beliebigen der Ansprüche
6 bis 8, wobei der Schallreiz eine erste und mindes-
tens eine zweite fortlaufende Folge von modifizierten
Schallimpulsen zum Hervorrufen eines ersten Re-
aktionssignals durch die erste Folge von Schallim-
pulsen und zum Hervorrufen eines zweiten Reakti-
onssignals durch die zweite Folge von modifizierten
Schallimpulsen umfasst.

10. Verfahren gemäß einem beliebigen der Ansprüche
6 bis 9, wobei es sich bei dem hervorgerufenen Hirn-
reaktion-Signal um ein hervorgerufenes Hirnstamm-
Reaktionssignal handelt; und/oder wobei die zellu-

läre Varianz und/oder Volatilität zur Erkennung einer
Hirnstörung verwendet wird; und/oder die Wirkung
einer Substanz oder einer Verbindung auf das Ge-
hirn einer Testperson; und/oder wobei sich eine Ge-
wöhnung anhand der Trendlinie auf der Grundlage
der Varianz und/oder der Volatilität bestimmen lässt.

11. Programm zur Erkennung eines Hirnreaktion-Zu-
standes einer Testperson, welches bei Ausführung
auf einer Vorrichtung gemäß Anspruch 6 die folgen-
den Operationen durchführt:

wiederholte Schallreiz-Aussetzung (1100) der
Testperson, um eine Hirnreaktion hervorzuru-
fen;
Erkennen (1200) eines hervorgerufenen Hirnre-
aktion-Signals (20), das sich auf jeden der
Schallreize bezieht, wobei es sich bei dem her-
vorgerufenen Hirnreaktion-Signal (20) um ein
elektrophysiologisches Signal handelt und das
hervorgerufene Hirnreaktion-Signal (20) min-
destens ein Peak umfasst, der sich auf eine her-
vorgerufene Reaktion mindestens eines Neu-
rons bezieht;
Bestimmung (1300) eines Zeitfensters, wobei
das Zeitfenster eine Zeitbreite (21, 31, 41) auf-
weist, die mindestens teilweise einen der min-
destens einen Peaks (32a-32g, 42a-42h) in dem
hervorgerufenen Hirnreaktion-Signal abdeckt;
Berechnung (1400) eines durchschnittlichen
hervorgerufenen Reaktionssignals (33, 43) auf
der Grundlage des hervorgerufenen Hirnreakti-
on-Signale über das Zeitfenster hinweg, und
Vergleich der hervorgerufenen Hirnreaktion-Si-
gnale mit dem durchschnittlichen hervorgerufe-
nen Reaktionssignal über das Zeitfenster hin-
weg, oder Berechnung eines Durchschnittswer-
tes auf der Grundlage eines der hervorgerufe-
nen Hirnreaktion-Signale über das Zeitfenster
hinweg, und Vergleichen der Unterteile des her-
vorgerufenen Hirnreaktion-Signals mit dem
Durchschnittswert über das Zeitfenster hinweg;
und
Bestimmung (1500) einer Varianz und/oder Vo-
latilität der hervorgerufenen Reaktion des min-
destens einen Neurons auf der Grundlage einer
der beiden Vergleiche.

12. Computerprogramm gemäß Anspruch 11 zur Durch-
führung eines beliebigen der Verfahrensansprüche
2 bis 5.

13. Computerlesbares Speichermedium, auf welchem
das Computerprogramm gemäß einem der Ansprü-
che 11 oder 12 gespeichert ist.
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Revendications

1. Procédé de détection d’une réponse de cerveau d’un
sujet, dans lequel ledit procédé comprenant les éta-
pes consistant à :

présenter de manière répétée (1100) audit sujet
un stimulus acoustique pour provoquer une ré-
ponse cérébrale ;
détecter (1200) un signal de réponse cérébrale
provoquée (20) lié à chacun desdits stimulus
acoustiques, dans lequel ledit signal de réponse
cérébrale provoquée (20) est un signal électro-
physiologique et ledit signal de réponse céré-
brale provoquée (20) comprend au moins un pic
lié à une réponse provoquée d’au moins un
neurone ;
déterminer (1300) une fenêtre temporelle, ladite
fenêtre temporelle a une largeur temporelle (21,
31, 41) couvrant au moins partiellement un dudit
au moins un pic (32a-32g, 42a-42h) dans ledit
signal de réponse cérébrale provoquée ;
calculer (1400) un signal de réponse provoquée
moyen (33, 43) sur la base desdits signaux de
réponses cérébrales provoquées sur ladite fe-
nêtre temporelle et comparer lesdits signaux de
réponses cérébrales provoquées sur ladite fe-
nêtre temporelle avec ledit signal de réponse
provoquée moyen ;
ou calculer une valeur moyenne sur la base d’un
desdits signaux de réponses cérébrales provo-
quées sur ladite fenêtre temporelle et comparer
des sous-parties dudit signal de réponse céré-
brale provoquée sur ladite fenêtre temporelle à
ladite valeur moyenne ; et
déterminer (1500) une variance et/ou une vola-
tilité de la réponse provoquée du au moins un
neurone sur la base d’une des deux comparai-
sons.

2. Procédé selon la revendication 1, dans lequel ladite
variance et/ou volatilité cellulaire est déterminée sur
la base d’une différence d’amplitude (42a-42h) ;
et/ou, dans lequel ladite variance et/ou volatilité cel-
lulaire est déterminée sur la base d’une différence
de latence (32a-32g).

3. Procédé selon l’une quelconque des revendications
1 à 2, dans lequel le calcul de ladite moyenne est
basé sur l’utilisation de sous-séries desdits signaux
de réponses cérébrales provoquées.

4. Procédé selon l’une quelconque des revendications
1 à 3, dans lequel lesdits stimulus acoustiques com-
prenant un premier train et au moins un deuxième
train consécutif d’impulsions acoustiques modifiées
pour provoquer un premier signal de réponse au
moyen dudit premier train d’impulsions acoustiques

et pour provoquer un deuxième signal de réponse
au moyen dudit deuxième train d’impulsions acous-
tiques modifiées.

5. Procédé selon l’une quelconque des revendications
1 à 4, dans lequel ledit signal de réponse cérébrale
provoquée est un signal de réponse de tronc céré-
bral provoquée ; et/ou dans lequel ledit procédé peut
être utilisé pour déterminer un désordre cérébral.

6. Dispositif destiné à détecter un état de réponse cé-
rébrale d’un sujet, comprenant :

une unité de génération de stimulus acoustiques
(1) opérationnelle pour présenter de manière ré-
pétée audit sujet un stimulus acoustique pour
provoquer une réponse cérébrale ;
une unité de détection (7) opérationnelle pour
détecter un signal de réponse cérébrale provo-
quée (20) lié à chacun desdits stimulus acous-
tiques, dans lequel ledit signal de réponse cé-
rébrale provoquée (20) est un signal électro-
physiologique et ledit signal de réponse céré-
brale provoquée (20) comprend au moins un pic
lié à une réponse provoquée d’au moins un
neurone ;
une unité de mémorisation (6) opérationnelle
pour mémoriser des informations sur la base du-
dit signal de réponse cérébrale provoquée ;
une unité de commande (8) pour déterminer une
fenêtre temporelle, ladite fenêtre temporelle a
une largeur temporelle (21, 31, 41) couvrant au
moins partiellement l’un dudit au moins un pic
dans ledit signal de réponse cérébrale provo-
quée (32a-32g, 42a-42h), et pour calculer un
signal de réponse provoquée moyen (33, 43)
sur la base desdits signaux de réponses céré-
brales provoquées sur ladite fenêtre temporelle
et pour comparer ledit signal de réponse céré-
brale provoquée sur ladite fenêtre temporelle
avec ledit signal de réponse provoquée moyen,
ou pour calculer une valeur moyenne sur la base
d’un desdits signaux de réponses cérébrales
provoquées sur ladite fenêtre temporelle et
comparer des sous-parties dudit signal de ré-
ponse cérébrale provoquée sur ladite fenêtre
temporelle avec ladite valeur moyenne, et pour
déterminer une variance et/ou une volatilité de
la réponse provoquée du au moins un neurone
sur la base de ladite une des deux comparai-
sons.

7. Dispositif selon la revendication 6, dans lequel ladite
variance et/ou volatilité cellulaire est déterminée sur
la base d’une différence d’amplitude (42a-42h) ;
et/ou, dans lequel ladite variance et/ou volatilité cel-
lulaire est déterminée sur la base d’une différence
de latence (32a-32g).
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8. Dispositif selon l’une quelconque des revendications
6 à 7, dans lequel le calcul de ladite moyenne est
basé sur une sous-série desdits signaux de répon-
ses cérébrales provoquées.

9. Dispositif selon l’une quelconque des revendications
6 à 8, dans lequel lesdits stimulus acoustiques com-
prenant un premier train et au moins un deuxième
train consécutif d’impulsions acoustiques modifiées
pour provoquer un premier signal de réponse au
moyen dudit premier train d’impulsions acoustiques
et pour provoquer un deuxième signal de réponse
au moyen dudit deuxième train d’impulsions acous-
tiques modifiées.

10. Dispositif selon l’une quelconque des revendications
6 à 9, dans lequel ledit signal de réponse cérébrale
provoquée est un signal de réponse de tronc céré-
bral provoquée ; et/ou dans lequel ladite variance
et/ou volatilité cellulaire est utilisée pour déterminer
un désordre cérébral ; et/ou un effet d’une substance
ou d’un composé sur le cerveau d’un sujet ; et/ou
dans lequel une accoutumance peut être déterminée
à partir d’une ligne de tendance sur la base de ladite
variance et/ou volatilité.

11. Programme pour détecter un état de réponse céré-
brale d’un sujet qui lorsqu’il est exécuté sur le dis-
positif selon la revendication 6 réalise des opérations
pour :

présenter de manière répétée (1100) audit sujet
un stimulus acoustique pour provoquer une ré-
ponse cérébrale ;
détecter (1200) un signal de réponse cérébrale
provoquée (20) lié à chacun desdits stimulus
acoustique, dans lequel ledit signal de réponse
cérébrale provoquée (20) est un signal électro-
physiologique et ledit signal de réponse céré-
brale provoquée (20) comprend au moins un pic
lié à une réponse provoquée d’au moins un
neurone ;
déterminer (1300) une fenêtre temporelle, ladite
fenêtre temporelle a une largeur temporelle (21,
31, 41) couvrant au moins partiellement un dudit
au moins un pic (32a-32g, 42a-42h) dans ledit
signal de réponse cérébrale provoquée ;
calculer (1400) un signal de réponse provoquée
moyen (33, 43) sur la base desdits signaux de
réponses cérébrales provoquées sur ladite fe-
nêtre temporelle et comparer lesdits signaux de
réponses cérébrales provoquées sur ladite fe-
nêtre temporelle avec ledit signal de réponse
provoquée moyen ;
ou calculer une valeur moyenne sur la base d’un
desdits signaux de réponses cérébrales provo-
quées sur ladite fenêtre temporelle et comparer
des sous-parties dudit signal de réponse céré-

brale provoquée sur ladite fenêtre temporelle à
ladite valeur moyenne ; et
déterminer (1500) une variance et/ou une vola-
tilité de la réponse provoquée du au moins un
neurone sur la base d’une des deux comparai-
sons.

12. Programme informatique selon la revendication 11,
réalisant l’une quelconque des revendications de
procédé 2 à 5.

13. Support de mémorisation lisible par un ordinateur
ayant le programme informatique selon l’une quel-
conque des revendications 11 ou 12 mémorisé sur
celui-ci.
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