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METHOD FOR DETERMINING THE
PERCEPTIVENESS OF A SUBJECT

[0001] The invention relates to a method for determining
the perception or perceptive quality of a subject, in particular
of a human, by means of a brain-computer interface.
[0002] The prior art has disclosed a multiplicity of differ-
ent methods for determining the perception or perceptive
quality of subjects, with all these methods applying different
types of stimuli to the subject and testing on the basis of the
reaction of the subject in the form of brain waves as to
whether or not the relevant subject exhibits an adequate
mental activity on account of the stimuli.

[0003] A particular problem in the prior art is that it is
often difficult to evaluate the reaction of the subject and that
the perception or perceptive quality of the subject occasion-
ally decreases or increases during the test; in particular, a
problem arising in the case of comatose patients is that it is
unclear whether the relevant patient or subject is currently
asleep. In this context, it is possible for the subject to fall
asleep after a training phase, during which they are awake,
and the established test shows a very poor perception of the
subject whereas, in principle, the subject is however by all
means capable of perception. This leads to an incorrect
assessment of the mental state and may occasionally have
significant consequences for the relevant patient or subject,
especially since such tests are only performed very infre-
quently.

[0004] The invention removes these problems of a method
as set forth at the outset by way of the features of patent
claim 1.

[0005] The invention comprises a method for determining
the perception or perceptive quality of a subject by means of
a brain-computer interface, said method comprising the
following steps:

[0006] a) At least two mutually distinguishable types of
stimuli which are applicable to a subject, in particular
acoustic, mechanical, electric or optical stimuli, are pre-
scribed, wherein the subject is instructed, in particular, to
carry out a specific mental act, preferably to count, when a
specific stimulus is present.

[0007] b) A multiplicity of temporally successive stimuli
are applied to the subject, the stimuli applied to the subject
are combined to form blocks, wherein

[0008] the blocks comprise a number of stimuli applied
to the subject temporally in succession, a stimulus of a
first type being arranged at a prescribed position of the
block and stimuli of one or more further types being
arranged at the remaining positions of the block in each
case,

[0009] the reaction of the subject is assessed after each
of the stimuli by virtue of the EEG data of the subject
caused by the stimulus or having a temporal relation-
ship therewith being ascertained and these EEG data
being assigned to the respective stimulus and the
respective block at the relevant position.

[0010] c¢) Calibration data are created from the EEG data
ascertained thus by virtue of a number of ascertained EEG
data and stimuli assigned to these EEG data being combined
to form calibration blocks, wherein the EEG data of the
subject upon application of a first stimulus are respectively
assigned to one place and the EEG data of the subject upon
application of a further stimulus are assigned to the remain-
ing places in each individual calibration block, and wherein
a classification function is ascertained by means of a clas-
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sification analysis on the basis of ascertained calibration
blocks, said classification function specifying the position of
the stimulus of the first type in the respective calibration
block on the basis of EEG data of a block of stimuli.
[0011] d) The EEG data of a number of test blocks selected
from the blocks are subjected to the ascertained classifica-
tion function and a classification result is ascertained. An
examination is carried out as to whether the position at
which the stimulus of the first type is situated in the
respective test block corresponds to the classification result.
The number of test blocks for which a correspondence is
identified is used as a measure for the perception of a subject
at the time of recording the further EEG data.

[0012] In this context, it is particularly advantageous that
the time at which the individual EEG data were ascertained
only plays a subordinate role within the scope of assessing
the perception or perceptive quality.

[0013] A particularly advantageous variant of the inven-
tion, by means of which comprehensive mixing of the
individual EEG data recorded at different times may be
achieved, provides that steps ¢) and d) are executed multiple
times on the basis of the same ascertained blocks,

[0014] wherein, respectively during each individual
execution of steps ¢) and d)

[0015] individual blocks are selected in step ¢) as cali-
bration blocks, in particular according to random cri-
teria, wherein this selection, in particular, comprises at
least 50% of the blocks,

[0016] of the remaining ascertained blocks, in particular
all remaining blocks are subjected to the classification
function as test blocks in step d),

[0017] wherein a separate measure for the perception or
perceptive quality is respectively ascertained every
time steps c¢) and d) are executed, and

that a further measure for the perception or perceptive
quality is ascertained by averaging or aggregating the sepa-
rate measures obtained in the individual executions.

[0018] An advantageous procedure which facilitates con-
tinuous adaptation of the relevant perception measure and
which exhibits convergence to a certain maximum value in
the case of patients with complete perceptive capability
provides that blocks are continuously ascertained in accor-
dance with step b), wherein steps ¢) and d) are respectively
executed on the basis of the previously ascertained blocks
after one or more blocks were recorded,

[0019] wherein, respectively during each individual
execution of steps ¢) and d)

[0020] individual blocks are selected in step c) as cali-
bration blocks, in particular according to random cri-
teria, wherein this selection, in particular, comprises at
least 50% of the blocks,

[0021] of the remaining ascertained blocks, in particular
all remaining blocks are subjected to the classification
function as test blocks in step d),

[0022] wherein a separate measure for the perception or
perceptive quality is respectively ascertained every
time steps ¢) and d) are executed, and

that an examination is carried out in respect of how many
blocks are recorded before the separate measure for the
perception or perceptive quality exceeds a prescribed thresh-
old and the number of blocks is ascertained as a further
measure for the perception or perceptive quality, and/or that
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the mean value or the median of the individual separate
measures is ascertained as a further measure for the percep-
tion or perceptive quality.

[0023] In order to obtain an evaluation which is as com-
plete as possible of all EEG data obtained within the scope
of the recording, there may be provision for individual
blocks to be selected in step c) as calibration blocks, in
particular according to random criteria, wherein this selec-
tion, in particular, comprises at least 50% of the blocks, for
of the remaining ascertained blocks, in particular all remain-
ing blocks or at least 10% of the remaining blocks to be
subjected to the classification function as test blocks in step
d) and an examination to be carried out as to whether the
position at which the stimulus of the first type is situated in
the respective block corresponds to the classification result.
[0024] In order to be able to subsequently undertake the
determination of the perception of the respective subject
again in a simple and fast manner, provision may be made
for a number of successive further stimuli to be applied to
the subject after formation of the classification function, said
further stimuli being combined in accordance with step b) to
form further blocks, and for an individual examination to be
carried out in each case for these as to whether the position
at which the stimulus of the first type is situated in the
respective further block corresponds to the classification
result and the number of further blocks for which a corre-
spondence is identified to be used as a measure for the
perception of a subject at the time of recording the further
EEG data.

[0025] An increase in the measure of the perception of the
subject may additionally be achieved by virtue of at least one
of the stimuli, in particular all stimuli or at least stimuli of
the first type, being applied to the subject in a vibrotactile
manner, and by virtue of an activation stimulus being
applied to the subject if a classification result exceeding a
threshold is present.

[0026] Here, in particular, provision may be made in a
preferred embodiment of the invention for the activation
stimulus applied to the subject to consist of an application of
functional electrostimulation or an application with an
orthosis, a prosthesis or a robot on a region of the body of
the subject, by means of which the body of the subject is
stimulated at a place or by means of which a part of the body
of the subject, which was stimulated in a vibrotactile man-
ner, is manipulated.

[0027] A further preferred embodiment of the invention,
which may be carried out on a multiplicity of patients, even
in patients without the faculty of sight, provides for the set
of the types of stimuli to be prescribed by different sounds,
in particular having different durations, frequencies and
volumes, at frequencies which are audible for a human and
the respective sound to be played to the subject, or for the
set of the types of stimuli to comprise applications of
vibrations to different body parts and/or with different inten-
sities and/or durations, said applications of vibrations being
applied to the subject by means of vibration units.

[0028] A further preferred embodiment of the invention,
which may be carried out on a multiplicity of patients, even
on patients without the faculty of hearing, provides for the
set of the types of stimuli to comprise visual stimuli for one
eye or both eyes and/or visual stimuli with different inten-
sities and/or durations, said visual stimuli being applied to
the subject by means of a screen or by means of luminous
means, or for the set of the types of stimuli to comprise
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electrical stimuli at different body parts and/or electrical
stimuli with different intensities and/or durations, said elec-
trical stimuli being applied to the subject by means of
electrical stimulators.

[0029] Particularly good identifiability in the EEG data
may be achieved if, depending on the respective type of
stimulus, the subject is tasked with one of the following
mental acts:

[0030] counting or calculating,

[0031] thinking of movements of body parts, in particu-
lar extremities of the right or left body half, preferably
the arms or hands.

[0032] A particularly advantageous analysis of the EEG
data may be achieved by virtue of the classification analysis
being carried out as follows:

[0033] discriminant function analysis, in particular lin-
ear discriminant function analysis,

[0034] support vector machines,
[0035] neural networks.
[0036] For the purposes of determining the dependence of

the perception and perceptive quality of the subject on
external influences, provision may be made, after determin-
ing the perception or perceptive quality, for the subject to be
brought into different states by cooling or heating the body
or a part of the body and/or by medication or for the oxygen
partial pressure to be changed in the region of the subject
and the perception or perceptive quality to be repeated
according to the same criteria and a new measure to be
ascertained for the perception or perceptive quality and the
measure and the new measure to be compared to one
another.

[0037] For the same purpose, provision may advanta-
geously be made, after formation of the classification func-
tion, for the subject to be brought into different states by
cooling or heating the body or a part of the body and/or by
medication or for the oxygen partial pressure to be changed
in the region of the subject, and for a number of successive
further stimuli to be applied to the subject, said further
stimuli being combined in accordance with step b) to form
further blocks, and for an individual examination to be
carried out in each case for these as to whether the position
at which the stimulus of the first type is situated in the
respective further block corresponds to the classification
result and the number of further blocks for which a corre-
spondence is identified to be used as a new measure for ii the
perception of a subject at the time of recording the further
EEG data, and for the measure and the new measure to be
compared to one another.

[0038] An advantageous feedback to the subject may be
achieved by virtue of the recorded EEG data being classified
by means of the previously executed classification analysis
and, if an ascertained result is available from the classifi-
cation, by virtue of an activation stimulus assigned to this
result being applied to the subject.

[0039] In the following text, a preferred exemplary
embodiment of the invention is illustrated on the basis of the
figures of the drawing specified below.

[0040] FIG. 1 depicts a subject 1 lying on a bed. FIG. 2
shows voltage signals ascertained using EEG electrodes.
FIG. 3 schematically shows an arrangement for measuring
and further processing of EEG data. FIG. 4 shows the
temporal sequence of the stimuli applied to the subject. FIG.
5 shows the EEG data assigned to a stimulus. FIG. 6
schematically shows the procedure in an embodiment of a
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method according to the invention. FIG. 7 schematically
shows the procedure in a preferred embodiment of a method
according to the invention.

[0041] FIG. 1 depicts a subject 1 lying on a bed. A
multiplicity of EEG electrodes 21-24, which are all con-
nected to an EEG processing appliance 2, are situated on the
head of the subject. Said EEG processing appliance evalu-
ates the individual brain waves emitted by the subject 1 and
creates EEG data U, U,, U, U, from these brain waves.
Here, different pre-processing and filtering methods may be
applied. Ultimately, EEG data U,, U,, U;, U, are available
as a sequence of measured voltage signals, with each of the
voltage signals specifying respectively one voltage value for
a multiplicity of points in time (FIG. 2). The arrangement
comprising the individual EEG electrodes 21-24 and the
EEG measuring unit 2 constitutes a brain-computer interface
20. This brain-computer interface 20 is connected to a test
and control unit 30 (FIG. 3), which actuates a loudspeaker
40 in the present exemplary embodiment of the invention.
By way of example, this loudspeaker 40 may be a loud-
speaker 40 arranged in a headset placed onto the subject 1.
[0042] In the present exemplary embodiment, the indi-
vidual stimuli S,, S; have prescribed intervals between one
another and between them and the respective start time of
the block B, B,, B;, B,. Particularly advantageously, the
time interval between every stimulus S, S, and the respec-
tive subsequent stimulus S,, S; is the same such that the
subject 1 is unable to identify when a block B,, B,, B;, B,
ends and the subsequent block B, B,, B;, B, starts.
[0043] Advantageously, the subject 1 may also be
instructed to carry out a specific mental act when a specific
stimulus is present, in particular the subject may be
instructed to count or calculate, to think of specific move-
ments of body parts, in particular to think of the movement
of the extremities. Such thoughts of the subject 1 may be
recorded by means of the brain-computer interface 20 and
analyzed in the test and control unit 30.

[0044] In the present exemplary embodiment, a multiplic-
ity of temporally successive stimuli S ,, S are applied to the
subject 1 (FIG. 4). The stimuli S, S; applied to the subject
1 are combined to form blocks B,, B,, B, B,. Here, each of
the blocks B, B,, B;, B, comprises a specific number, set to
eight in the present case, of stimuli S,, S; successively
applied to the subject 1 and, in this case, respectively one
stimulus S, of the first type is situated in each of the blocks
B,, B,, B, B, at a specific position with regard to the
respective block B, B,, B, B,. Stimuli S; of a second type
of blocks are situated at the other positions.

[0045] In the present exemplary embodiment, the stimuli
S, of the first type are high sounds played for the subject 1
while the stimuli S; of the second type are lower sounds
played for the subject 1. In the present exemplary embodi-
ment, each block B,, B,, B;, B, comprises one high sound
S, and seven low sounds Sy in each case. The procedure
depicted in FIG. 5 is carried out in more detail for each
individual sound: the reaction of the subject 1 in the form of
EEG data U, U,, U;, U, is determined after each of the
stimuli S, S by virtue of the EEG data U}, U,, U;, U, of
the subject 1 which are caused by the respective stimulus S,
or which are in a temporal relationship therewith being
ascertained. These EEG data U,, U,, Uy, U, are assigned to
the respective stimulus S, S; and the respective block B,
B,, B;, B, at the relevant position. In the present exemplary
embodiment, the EEG data U,, U,, Us, U, recorded after the
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stimulus S, S within a timeframe of =100 to +700 ms are
respectively used for each of the stimuli S, S and assigned
to the respective stimulus S,, S;. Optionally, it is also
possible to use EEG data U,, U,, U;, U, which were
recorded within a certain timeframe before the stimulus S,
Sz was emitted.
[0046] Calibration data are created from the totality of the
EEG data U}, U,, U;, U, obtained thus with the respectively
assigned stimulus S, S; by virtue of the EEG data U,, U,,
Us, U, assigned to a stimulus being combined together with
the respective stimulus S, S, to form calibration blocks
KB,, KB,, KB;, KB, (FIG. 6). In accordance with the
blocks, the individual calibration blocks KB,, KB,, KB;,
KB, are respectively combined in such a way that the EEG
data U, U,, U, U, of the subject 1 when a first stimulus S,
is applied are respectively assigned to one position in each
case, while EEG data U,, U,, U;, U, of the subject 1 when
applying a further stimulus Sy are assigned to the remaining
positions. Incidentally, the calibration blocks KB,, KB,,
KB;, KB, may be combined in random fashion, and so, in
particular, it is not necessary for the totality of individual
blocks B, B,, B;, B, applied to the subject 1 to be selected
as calibration blocks KB, KB,, KB;, KB,. The calibration
blocks KB,, KB,, KB;, KB, may also be created in such a
way that EEG data U,, U,, U,, U, and individual stimuli are
selected according to random criteria and once again com-
bined to form calibration blocks KB,, KB,, KB;, KB,
wherein the positions p of the stimuli S, S; and EEG data
U,, U,, U;, U, may be varied.
[0047] By way of example, 80% of the available EEG data
U,, U,, Uy, U, or 80% of the available recorded blocks B,
B,, B;, B, may be used for creating the calibration blocks
KB, KB,, KB;, KB,. In a further step, the individual EEG
data U, U,, Us, U, are subjected to a classification analysis
K, wherein a classification function f,. is ascertained on the
basis of the ascertained calibration blocks KB, KB,, KB;,
KB,, said classification function specifying the position p of
the stimulus S, of the first type in the respective block or
calibration block on the basis of EEG data U,, U,, U,, U,
of a block B,, B,, B;, B, or calibration block KB, KB,,
KB,, KB, of EEG data U,, U,, U,, U,.
[0048] Here, it is advantageously possible for the classi-
fication analysis in respect of the calibration blocks KBy,
KB,, KB;, KB, to be carried out using one of the classifi-
cation methods presented below:

[0049] discriminant function analysis, in particular lin-

ear discriminant function analysis,

[0050] support vector machines,
[0051] neural networks.
[0052] Inall of the methods specified above, it is possible,

proceeding from the EEG data U,, U,, U, U, ascertained
when recording a block B,, B,, B;, B,, to make a statement
in respect of the position p of the stimulus S, of the first type
within the respective block B,, B,, B;. B,.

[0053] The remaining ascertained blocks BT,, BT,, BT;,
BT,, in particular at least 10% of the remaining blocks BT,
BT,, BT;, BT, or the remaining EEG data U, U,, U;, U,
are subjected to the ascertained classification function . as
test blocks. A classification result K is ascertained, said
classification result specifying whether the position p at
which the stimulus S, of the first type is situated in the
respective test block BT, BT,, BT;, BT, corresponds to the
classification result K. The number n of test blocks BT,
BT,, BT;, BT, for which a correspondence is identified is
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used as a measure M of the perception or perceptive quality
of a subject 1 at the time of recording the EEG data U, U,,
U,, U,.

[0054] In a preferred embodiment of the invention, it is
possible to execute the steps of forming a classification
function f and of applying the respective classification
function f to the test blocks BT,, BT,, BT, BT, multiple
times. Here, a separate measure M, . .., M is ascertained
for the perception or perceptive quality of the subject 1 in
each case for each individual execution of these steps. A
further measure M* for the perception or perceptive quality
may be ascertained from these individual measures M, . . .
, M, for example by averaging or aggregating the individual
ascertained separate measures M, . . ., M.

[0055] A further method in accordance with a preferred
embodiment of the invention has the advantage that it can
access to a continuously increasing amount of ascertained or
recorded blocks B, B,, B;, B, (FIG. 7). Here, blocks of
EEG data U,, U,, U, U, are ascertained continuously,
wherein, after recording one or more blocks B,, B,, B;, B,,
a calibration function f, is respectively ascertained sepa-
rately on the basis of the previously ascertained blocks B,
B,, B;, B, and the remaining ascertained blocks B, B,, B,
B, or some of the remaining ascertained blocks are subjected
to the classification function fi. In this case, a separate
measure MM, . . ., MM, for the perception or perceptive
quality of the subject 1 is ascertained in each case after
recording a continuously increasing number of blocks B,
B,, B;, B,. Subsequently, an examination is carried out as to
what number n of blocks needs to be recorded until the
measure MM, . . ., MM, for the perception or perceptive
quality exceeds a prescribed threshold T.

[0056] The number n of blocks required until the ascer-
tained measure MM, . . ., MM, exceeds the threshold T
may be considered to be a further measure M** for the
perception or perceptive quality of the subject 1. Further, the
mean value or median of the individual ascertained mea-
sures may be considered to be a further measure M*** for
the perception or perceptive quality of the subject 1. Advan-
tageously, the threshold T may be set in such a way that the
subject 1 correctly assigns more than 90%, in particular
more than 95%, of the blocks B, B,, B;, B, or, for this block
B,, B,, B;, B,, correctly determines the position of the
stimulus S, of the first type in the respective block.

[0057] A preferred embodiment of the invention, which
may be combined with all aforementioned embodiment
variants of the invention, provides for the test to which the
subject 1 was subjected to be executed again after a pre-
scribed time interval. What is particularly advantageous in
relation to this procedure is that classification functions fj-
are already available for the relevant subject and it is
expected that, upon application of the same stimuli S, Sz,
the same subject 1 will probably supply the same results, and
so there is no need for complicated determination of the
classification function fy. This procedure is advantageous, in
particular, if little time has passed since determining the
classification function fz.

[0058] When carrying out the aforementioned tests again,
the recorded EEG data U, U,, U;, U, and stimuli S, S are
once again assigned to one another and combined to form
further blocks B,', B,', B;', B,, wherein these further blocks
B, B,', B;', B, have the same design as the calibration
blocks KB,, KB,, KB;, KB, and the blocks B,, B, B;, B,
ascertained within the scope of the calibration. An individual
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examination is carried out in each case for each of the further
blocks B,', B,', B;', B, in respect of whether the position at
which the stimulus S, of the first type is situated in the
respective further block B,', B,', B;', B,' corresponds to the
classification result K, i.e. the result of applying the classi-
fication function f,- to the further block B,', B,". B;', B,'. The
number of further blocks B,', B,', B;', B, for which a
correspondence was identified is determined and used as a
measure M* for the perception of a subject at the time of
recording the further EEG data U'}, U'5, U';, U',.

[0059] Instead of using sounds with different frequencies,
it is also possible, in all aforementioned exemplary embodi-
ments of the invention, to prescribe sounds with different
durations or volumes at frequencies that are audible for a
human. Alternatively, it is also possible to apply vibrations
to different body parts of the relevant subject 1, with
intensity and duration of the vibrations differing and a
distinction being possible between the first stimulus and
farther stimuli S, S; on account of different intensities or
durations of the applications of vibrations.

[0060] Alternatively, it is also possible for the set of the
types of stimuli S , S to comprise visual stimuli for one eye
or both eyes and/or visual stimuli with different intensities
and/or durations, which are applied to the subject 1 by
means of a screen or by means of a luminous means.
Alternatively, the set of the types of stimuli S, Sz may also
comprise electrical stimuli which are exerted on different
body parts and/or with different intensities and/or different
durations.

[0061] Provided that vibrotactile stimuli S ,, S, are applied
to the subject 1, it is possible, in a preferred embodiment of
the invention after successfully determining perception or a
perceptive quality exceeding a threshold, for an application
of a functional electrostimulation or an application with an
orthosis, a prosthesis or a robot on a region of the body of
the subject 1 to exist, by means of which the body of the
subject 1 is stimulated at a place or by means of which part
of the body of the subject 1, which was stimulated in a
vibrotactile manner, is manipulated.

[0062] Feedback may be provided to the subject using this
measure. Here, the recorded EEG data are classified by
means of a previously executed classification analysis. If an
ascertained result from the classification is available, an
activation stimulus assigned to this result is applied to the
subject.

[0063] In some cases, it may be advantageous if the
above-described procedure is repeated when the subject is
exposed to certain influences. Such influences may include:

[0064] cooling or heating of the body or of a part of the
body of the subject

[0065] medication

[0066] a change in the oxygen partial pressure in the

region of the subject

[0067] The test is carried out again under these influences.
This renders it possible to ascertain the dependence of the
perception of the subject 1 depending on the respective
external influences.

[0068] Here, it is not necessary to form the classification
function again in the presence of the external influence.
Rather, as described above, the classification function may
be maintained. Only the further blocks newly ascertained
when the external influence is present are subjected to the
classification function. In this manner, a new measure for the
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perception and perceptive quality is formed and compared to
the previously ascertained measure for the perception and
perceptive quality.

1-14. (canceled)

15. A method of determining a perception or perceptive
quality of a subject by way of a brain-computer interface, the
method comprising:

a) prescribing at least two mutually distinguishable types
of stimuli that are applicable to the subject and instruct-
ing the subject to carry out a specific mental act when
at least one of the stimuli is present;

b) applying a multiplicity of temporally successive stimuli
to the subject and combining the stimuli applied to the
subject to form blocks, wherein
the blocks comprise a number of stimuli applied to the

subject temporally in succession, a stimulus of a first
type being arranged at a prescribed position of the
block and stimuli of one or more further types being
arranged at remaining positions of the block in each
case;

a reaction of the subject is assessed after each of the
stimuli by virtue of the EEG data of the subject
caused by the stimulus or having a temporal rela-
tionship therewith being ascertained and these EEG
data being assigned to the respective stimulus and
the respective block at the relevant position;

¢) creating calibration data from the EEG data ascertained
thus by virtue of a number of ascertained EEG data and
combining stimuli assigned to these EEG data to form
calibration blocks, wherein the EEG data of the subject
upon application of a first stimulus are respectively
assigned to one place and the EEG data of the subject
upon application of a further stimulus are assigned to
the remaining places in each individual calibration
block;

determining a classification function by way of a classi-
fication analysis based on ascertained calibration
blocks, the classification function specifying the posi-
tion of the stimulus of the first type in the respective
calibration block on a basis of EEG data of a block of
stimuli;

d) subjecting the EEG data of a number of test blocks
selected from the blocks to the classification function
and deriving a classification result, and carrying out an
examination as to whether the position at which the
stimulus of the first type is situated in the respective test
block corresponds to the classification result and using
the number of test blocks for which a correspondence
is identified, or a value derived therefrom, as a measure
for the perception or the perceptive faculty of the
subject at the time of recording the further EEG data;
and

e) outputting the measure for the perception or the per-
ceptive faculty of the subject at the time of recording
the further EEG data.

16. The method according to claim 15, wherein step a)
comprises prescribing stimuli selected from the group con-
sisting of acoustic, mechanical, electric and optical stimuli,
and instructing the subject to count as the specific mental
act.

17. The method according to claim 15, which comprises:

executing steps c¢) and d) multiple times on a basis of the
same ascertained blocks, wherein:
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respectively during each individual execution of steps
¢) and d) individual blocks are selected in step ¢) as
calibration blocks according to random criteria,
wherein the selection includes at least 50% of the
blocks of the remaining ascertained blocks;

remaining blocks are subjected to the classification
function as test blocks in step d); and

a separate measure for the perception or perceptive
quality is ascertained every time steps c) and d) are
executed; and

ascertaining a further measure for the perception or per-

ceptive quality by averaging or aggregating the sepa-

rate measures obtained in individual executions of steps

¢) and d).

18. The method according to claim 15, which comprises:

continuously ascertaining blocks in accordance with step

b) and respectively executing steps ¢) and d) on a basis

of the previously ascertained blocks after one or more

blocks were recorded;

wherein, respectively during each individual execution of

steps ¢) and d),

individual blocks are selected in step ¢) as calibration
blocks according to random criteria, wherein the
selection includes at least 50% of the blocks;

the remaining ascertained blocks are subjected to the
classification function as test blocks in step d);

a separate measure for the perception or perceptive
quality is respectively ascertained every time steps c)
and d) are executed; and

carrying out an examination in respect of how many

blocks are recorded before the separate measure for the

perception or perceptive quality exceeds a prescribed

threshold, and ascertaining he number of blocks as a

further measure for the perception or perceptive qual-

ity, and/or ascertaining a mean value or a median of the
individual separate measures as a further measure for
the perception or perceptive quality.

19. The method according to claim 15, which comprises:

selecting individual blocks in step ¢) as calibration blocks

according to random criteria and thereby selecting at
least 50% of the blocks;

subjecting at least 10% of the remaining ascertained

blocks, to the classification function as test blocks in
step d) and carrying out an examination as to whether
the position at which the stimulus of the first type is
situated in the respective block corresponds to the
classification result.

20. The method according to claim 15, which comprises
applying a plurality of successive further stimuli to the
subject after formation of the classification function, the
further stimuli being combined in accordance with step b) to
form further blocks, and carrying out an individual exami-
nation in each case for the further blocks as to whether the
position at which the stimulus of the first type is situated in
the respective further block corresponds to the classification
result, and using the number of further blocks for which a
correspondence is identified as a measure for the perception
of a subject at a time of recording the further EEG data.

21. The method according to claim 15, which comprises:

applying at least one of the stimuli to the subject in the

form of a vibrotactile stimulus, and

applying an activation stimulus to the subject if a classi-

fication result exceeding a threshold is present.
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22. The method according to claim 21, wherein the
activation stimulus applied to the subject consists of an
application of functional electro stimulation or an applica-
tion with an orthosis, a prosthesis or a robot on a region of
the body of the subject, wherein the body of the subject is
stimulated at a given location or wherein a part of the body
of the subject, which was stimulated with a vibrotactile
stimulus, is manipulated.

23. The method according to claim 15, wherein:

a set of types of stimuli is prescribed by different sounds
having different durations, frequencies and volumes, at
frequencies that are audible for a human and the
respective sound is played to the subject; or

the set of the types of stimuli comprises applications of
vibrations by way of vibration units to different body
parts and/or with different intensities and/or durations.

24. The method according to claim 15, wherein:

the stimuli are visual stimuli for one eye or both eyes that
are applied with different intensities and/or durations
by way of a display screen or by way of a luminous
device; or

the stimuli are electrical stimuli applied at different body
parts or electrical stimuli with different intensities
and/or durations, and the electrical stimuli are applied
to the subject by way of electrical stimulators.

25. The method according to claim 15, which comprises,
depending on a respective type of stimulus, tasking the
subject with one of the following mental acts:

counting or calculating;

thinking of movements of body parts;

thinking of a movement of an extremity at the right or left
body halves.

26. The method according to claim 15, wherein the step
of carrying out the classification analysis comprises a dis-
criminant function analysis, support vector machines, and
neural networks.
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27. The method according to claim 15, which comprises,
after determining the perception or perceptive quality, bring-
ing the subject into different states by cooling or heating the
body or a part of the body, by medication, or by changing an
oxygen partial pressure in a region of the subject, and
repeating an examination of the perception or perceptive
quality according to the same criteria and a new measure for
the perception or petceptive quality and the measure and the
new measure are compared to one another.

28. The method according to claim 15, which comprises,
after formation of the classification function:

bringing the subject into different states by cooling or

heating the body or a part of the body, by medication,
and/or by changing an oxygen partial pressure in the
region of the subject, and applying a number of suc-
cessive further stimuli to the subject, the further stimuli
being combined in accordance with step b) to form
further blocks;

carrying out an individual examination in each case for

the further stimuli as to whether the position at which
the stimulus of the first type is situated in the respective
further block corresponds to the classification result,
and

using the number of further blocks for which a correspon-

dence is identified as a new measure for the perception
of the subject at a time of recording the further EEG
data; and

comparing the measure and the new measure to one

another.

29. The method according to claim 15, which comprises
classifying the recorded EEG data by way of a previously
executed classification analysis and, if an ascertained result
is available from the classification, applying an activation
stimulus assigned to the result to the subject.
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