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METHOD FOR PATTERN RECOGNITION IN A PLURALITY OF SIGNALS

This invention relates to the field of complex signal analysis, in particular for the
detection of certain particular patterns in signals of different types.

Thanks to the decrease in the manufacturing costs of sensors and thanks to the
miniaturisation thereof, the latter are present everywhere today, whether for health
data monitoring (e.g. smart watch that measures the heart rate, blood pressure,
blood velocity, the temperature, the quality of sleep, etc.) or industrial data

(temperature in a machine room, presence of CO2, aeration speed, etc.).

Analysing this data is a genuine challenge in order to be able to valorise the data

coming from these sensors.

Analysing a single signal does not give rise to a problem per se, because this
analysis most often reverts to processing the curve with known mathematic tools

(e.g. calculating derivatives, variability analysis, etc.).

However, when an analysis seeks to apprehend multiple signals that do not have
the same scales / magnitudes / etc., it can be difficult to combine these signals in
order to detect certain patterns. For the purposes of information only, these patterns

can be:

- detecting the warning signs of a stroke in a patient thanks to heart rate,

arterial flow and heart rate regularity signals;

- detecting fouling problems of an industrial engine thanks to temperature,

CO2 percentage, and consumption signals.
Indeed, analysing a single signal can give erroneous results:

- the increase in the heart rate, alone, can mean that the patient is running or

that he is in cardiac distress;

- the increase in the consumption of the industrial machine can mean that the

carburation of the engine is working poorly or that the operator has requested
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an increase in the rate of production.

Although particular solutions for analysing signals of different types can be found
on a case-by-case basis (i.e. according to the types of signals in question), there is a

need to have a generic method for detecting patterns in these complex signals.

This invention improves the situation.

To this effect, this invention proposes a generic method that allows for a simplified

analysis of complex signals.

This invention then relates to a method for pattern recognition in a plurality of time

signals of different types, the method comprises:
/al receiving the plurality of time signals;

/bl for each received signal of the plurality of signals, creating an
asynchronous time signal comprising events, said events being of the same
forms of the asynchronous signal representative of a characteristic of the

received signal;

[cl for each created asynchronous signal, creating an activity profile of said
asynchronous signal, the activity profile comprises at least one activity value
that decreases as a function of the time elapsed since an event that is the

most recent among the successive events of said asynchronous signal;

/d/ for a given time:
/d1/ determining a context, said context being defined as the set of
activity profiles, at the given time, of the created asynchronous

signals,

/d2/ determining a standard context from among a set of
predetermined standard contexts, the determined standard context
having, among the set of standard contexts, a minimum distance to

the context determined in step /d1/,
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/d3/ determining the pattern as a function of said predetermined

standard context.

The distances can be distances in the mathematical sense. Thus, the distances
can be Euclidean distances, Manhattan distances, Minkoswski distances,

Tchebychev distances or any other distances.

In another embodiment, it is possible to take account of a hierarchical model for

the standard contexts used.

This invention also alternatively relates to a method for pattern recognition in a
plurality of time signals of different types, a hierarchical model of standard contexts
being defined, each standard context being associated with a respective level of the

hierarchical model, the method comprises:
/al receiving the plurality of time signals;

/bl for each received signal of the plurality of signals, creating an
asynchronous time signal comprising events, said events being of the same
forms of the asynchronous signal representative of a characteristic of the

received signal;

/b'l use of the events of each asynchronous signal as current events and use
of the standard contexts of the first level of the hierarchical model as current

standard contexts;

/cl for each created asynchronous signal, creating an activity profile of said
asynchronous signal, the activity profile comprises at least one activity value
that decreases as a function of the time elapsed since an event that is the

most recent among the successive events of said asynchronous signal;

/d/ for each given time among a plurality of given times:
/d1/ determining a context, said context being defined as the set of the
values of the activity profiles, at the given time, of the created

asynchronous signals,
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/d2/ determining a standard context among the current standard
contexts, the determined standard context having, among the set of
current standard contexts, a minimum distance to the context

determined in step /d1/,

/d3/ if a level of the hierarchical model has not been used, generating
of an event for an asynchronous signal as a function of the current

standard context identified in step /d2/;

/el if a level of the hierarchical model has not been used:

- use of the events generated in step /d3/ as current events,

- use of the standard contexts of a level of the hierarchical model not

yet used as current standard contexts;
- re-executing of the steps /c/ to /f/;

/fl if all of the levels of the hierarchical model have been used:
- determining a pattern in the plurality of received signals via a
comparison of the standard contexts determined at the last

occurrence of the step /d2/ with a base of standard signatures.

These hierarchical levels make it possible to proceed with a step-by-step recognition:
the first hierarchical level makes it possible to identify very basic forms, with
hierarchical levels of a superior order making it possible to identify more complex

shapes from the lower levels.

In an embodiment, the comparison of the step /f/ can comprise the calculation of a

Bhattacharyya distance.

Indeed, it has been observed experimentally that this distance allowed for better

quality recognition.

Moreover, the comparison of the step /f/ can comprise the calculating of a

standardised distance.
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In another alternative or cumulative embodiment, the comparison of the step /f/
can be a comparison between a number of occurrences of determining standard

contexts at the last occurrence of the step /d2/ with a base of standard signatures.

The decrease in the activity profile can be as a function of the level of the current
hierarchical model.

This adaptation can make it possible to grant a slower decreasing speed for the
higher hierarchical levels in order to have a reactivity for these lower levels. Inversely,

the lower level hierarchical levels (i.e. the first used) can have a higher reactivity.

A computer program, implementing all or a portion of the method described
hereinabove, installed on a pre-existing piece of equipment, is in itself advantageous,

when it allows for pattern recognition in a plurality of signals.

Thus, this invention also relates to a computer program comprising instructions for
implementing the method described hereinabove, when this program is executed by

a processor.

This program can use any programming language (for example, an object-oriented
language or other), and be in the form of source code that can be interpreted, a

partially compiled code or a fully compiled code.

Figures 5a and 5b described in detail hereinafter, can form the flowchart of the

general algorithm of such a computer program.

Other characteristics and advantages of the invention shall further appear when
reading the following description. The latter is purely for the purposes of information

and must be read along with the accompanying drawings wherein:

- figure 1a shows a generating of events from a signal that represents a heart

rate;
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- figure 1b shows a generating of events from a signal that represents a

respiratory rate;

- figures 2a and 2b are "activity profile" examples for the events coming from

received signals;

- figures 3a and 3b are examples of a representation of a determined context

from three received signals;
- figures 4a to 4d are examples of a representation of four standard contexts;

- figure 4e is an example of generating four event flows from the recognition in

a signal of standard contexts of figures 4a to 4d;
- figure 4f is an example of determining a signature for four event flows;

- figure 5a is an example of a flowchart of a method according to a possible
embodiment of the invention (i.e. without the use of a hierarchical model of

standard contexts);

- figure 5b is an example of a flowchart of a method according to another
possible embodiment of the invention (i.e. with the use of a hierarchical

model of standard contexts);

- figure 6 shows a device for implementing an embodiment according to the

invention.

Figure 1a shows a generating of events from a signal that represents a heart rate.

In this example, the curve 101 represents a heart rate. This curve can be received
in the form of continuous data (e.g. analogue signal) or in the form of sampled data

(e.g. digital signal).

During the receiving of the signal, it is possible to determine certain characteristics

that are proper to the signal. These characteristics can be, in a non-limiting manner:

- the appearance of a particular pattern in the signal (e.g. appearance of a

wave R (or QRS complex) in an electrocardiogram or the end of an engine
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cycle for a machine-tool);

- the variability of a pattern of the signal (e.g. variability of the repetition period
of the wave R in an electrocardiogram or variability of an engine cycle time

for a machine-tool);

- the temporal width of certain patterns (e.g. width of the interval QT in an

electrocardiogram or engine cycle time for a machine-tool);
- the maximum value of an amplitude of the signal;
- etc.

Of course, these characteristics can be representative of a function of the signal
(e.g. of the derivative of the signal or of any mathematical transformation of the

signal).

According to these characteristics of the signal, it is possible to generate a so-
called "asynchronous" signal comprising markers or events (e.g. curve 102 or 103).
These events are most often Diracs in the asynchronous signal, because the
generation thereof is simple. However, these events can be any pattern (e.g. signal
that is triangular, rectangular, sinusoidal portion, portion of an alternating signal, etc.).
Each event of said asynchronous signal is advantageously the same pattern or a
similar pattern (their amplitude or their polarity (i.e. their direction in relation to the

value zero) can however change from one event to another).

For the purposes of information, the curve 102 is an asynchronous signal of which
the events are generated during the appearance of a QRS complex in the

electrocardiogram of the curve 101.

Also for the purposes of information, the curve 103 is an asynchronous signal of
which the events are generated when the width of a QRS complex of the
electrocardiogram of the curve 101 exceeds a target value (e.g. average over the x

preceding minutes).

Figure 1b shows a generating of events from a signal 104 that represents a
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respiratory rate.

This example is substantially identical to the example of figure 1a and the
preceding developments therefore apply thereto.

For the purposes of information, the curve 105 is an asynchronous signal of which
the events are generated when the respiratory rate exceeds a predetermined

threshold (i.e. dotted horizontal line) in the curve 104.

Also for the purposes of information, the curve 106 is an asynchronous signal of
which the events are generated when the derivative of the respiratory rate exceeds a

target value in the curve 104.

Regardless of the characteristics used for the generating of events, this generating
makes it possible to transform signals of different types (e.g. the curves 101 and 104
not being generated using the same type of sensors and/or same sources of
information and/or representative of different physical concepts) into comparable
asynchronous signals (e.g. 102 and 106). Then, the work of identifying the patterns is

simplified.

Figures 2a and 2b are examples of three « activity profiles » t — S, for the events

coming from three received signals p1, p2 and ps.

In this example, and in the absence of events, the value of S(p1, t), S(p2, t) or S(ps,

t) is zero.

However, during the occurrence of an event (for example, 210) in the signal py,
S(p1, t) takes a predetermined threshold value (here h, with this value h able to be

unitary).

The value of the activity profile S(p1, t) then decreases progressively after this

event to approach 0.

The same applies for the event 211 for the signal p4, for the event 212 for the

signal p», or for the event 213 / 214 for the signal ps.
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Although the decrease in the signal/activity profile S is here linear, it is possible to

provide any type of decrease such as an exponential decrease:

This exponential decrease can be shown in figure 2b (se the event 220, for
example). The nature and the parameters of this decrease can be chosen and

different for each signal analysed.

Moreover, it is possible that, during the occurrence of an event for the signal in
question (e.g. ps here), the value of the function S is no negligible in relation to the

value of h (e.g. the event 221 is temporally close to the event 222).

In an embodiment, during the occurrence of the later event 222, the value of the
activity profile S can be set to the sum (optionally weighted) of the current value of S
just before the event 222 (i.e. hp) and of h. Thus, the decrease of the curve S will
start from the value h+hgy as shown in figure 2b. Moreover, it is possible to provide

that the value of h+hgis capped at a predetermined value h1 (i.e. min(h4, h+hg)).

In another embodiment, during the occurrence of the later event 222, the value of
the curve S is set to the value h regardless of the value of hg (i.e. the events prior to
the last event (i.e. the later event) are ignored). In this other embodiment, it is

possible to define a time referred to as "last event time" defined as follows:
T(p,i) =max(g)|j<i
or
T(p,t) =max(t;) | t; <t
with ¢; the times of events occurring for a signal p.

Conceptually, p -» T(p,t) defines a map of the times of the last events occurred

temporally just before a reference time (i.e. t).
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It is then possible to define, in this other embodiment, p — S(p,t) as being a

function of this map p - T(p, t).
For example, p - S(p, t):

t—T(p,t)

p- S(p’ t): {h e T sit> T(p, t)
0 sinon

with T and h a predetermined time constant (S can be any function that decreases

over time tover an interval comprising as lower limit T (p, t)).

The function p - S(p, t) is called the "context" of the input signals for a given time

The creation of a context p —» S(p, t) as described hereinabove, is advantageous,
as it allows for a continuous and simple representation of discontinuous concepts (i.e.
the events). This created profile makes it possible to transform the representation of

the events in a domain that is simple to apprehend.
Then, the creation thereof simplifies the handling and the comparing of events.

The context of the input signals can be read simply in figure 2a. Thus, for the
signals p+, p2, p3 the context for the time ty; can be read vertically on the dotted line

and can be represented in the form of the following vector:

S(p1;to)
S(p2; to)
S(ps; to)

This vector can be represented graphically in the form of a "spider" graph (e.g.
Figure 3a) or in the form of a histogram (e.g. Figure 3b). Of course, any form of

graphical representation can be considered.

Although the order of the components of the vector can be arbitrary in a large
number of situations, it is possible to establish an order among these components
according to the spatial and/or temporal dynamics of the signals. Thus, two
consecutive components in a given context can represent signals that have a close

spatial and/or temporal dynamics.
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Figures 4a to 4d are examples of a representation of four standard contexts.

In order to detect patterns in the signals, it is possible to define standard contexts

which will be compared to the previously defined contexts S.

For example, the context of figure 3a can be compared with each one of the
standard contexts 401, 402, 403 and 404.

Of course, as for contexts, the standard contexts can have multiple equivalent
representations (graphics or not): the graphical representation used here is retained
only for the visual simplicity that the latter procures.

These standard contexts can thus be compared with the determined contexts in
the signals. The standard context that is the closest to the determined context is then
retained. In order to measure the proximity between two contexts (seen as vectors), it
is possible to use any distance (in the mathematical sense) between these two

vectors.

Of course, each standard context can be associated with a given pattern: for
example the standard context 402 can correspond to a mechanical failure of an
engine while the standard context 401 corresponds to a normal operation of said

engine.

In the embodiment where the components of the contexts have an order as a
function of the spatial and/or temporal dynamics of the signals, the distance used for
the minimisation of the distance between the context and the standard contexts can

take this order into account.

As a complement or as an alternative, it is also possible (figure 4e) to generate
events for new asynchronous signals when a standard context is

retained/recognised:

- when the standard context 401 is recognised at a given instant in the

received signals p+, p2 and ps an event is generated in the signal 411;
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- when the standard context 402 is recognised at a given instant in the

received signals p+, p2 and p3; an event is generated in the signal 412;

- when the standard context 403 is recognised at a given instant in the

received signals p+, p2 and p3; an event is generated in the signal 413;

- when the standard context 404 is recognised at a given instant in the

received signals p+, p2 and p3; an event is generated in the signal 414.

In this example, four new asynchronous signals are thus generated and can be the
object of the same analysis as before with a new base of standard contexts (often
referred to as "standard contexts of a higher hierarchical level"). Each one of these
new standard types will here have four dimensions (equal to the number of

asynchronous signals to be analysed).

Thus, this method (i.e. analyse) can be recursive and be iterated as many times as

the number of hierarchical levels defined for the standard contexts.

With regards to the decrease in the activity profiles of figures 2a and 2b for
example, it is possible to provide that their decrease is less and less substantial as
the iterations occur in the hierarchical model. This reduction in the speed of the
decrease makes it possible to take account of a different reactivity as a function of
the level of the hierarchical model of the standard contexts (and therefore better

pattern recognition).

Once all of the hierarchical levels have been used/passed through (with the
hierarchical model able to comprise only a single level in a particular case), it is

possible to define a signature.

Figure 4f is an example of determining a signature for four event flows.

In this example, the signature is defined as being the vector or the histogram 420
of the number of occurrence (respectively nso1, Nao2, Nao3, Nao4) Of each one of the
determined standard contexts (respectively 401, 402, 403, 404) for the latest

occurrence of the method described hereinabove.
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It is then possible to find, in a base of standard signatures (421, 422, 423), the
standard signature that is closest to the determined signature. This proximity can be

established by using any distance whatsoever in the mathematical sense.

The distance between two histograms #; and H, (for example 420 and 421) can
be calculated as a mathematical distance between two vectors having for coordinates

the number of occurrences for each one of the standard contexts:
d(}[ﬁj‘[z) = ||7'[1 - 7'[2”
It is also possible to calculate a standardised distance such as follows:

Hy H,
card(Hy) card(H3)

dN(j'[ﬁj'[z) =

with card(H;) the number of standard contexts (i.e. vertical bar) of the histogram

;.

The Bhattacharyya distance can also be used as a replacement for the

conventional distance:

dP (H; H,) = _lnz <||Cai3E21) lcaj:;((zz)

)

with H;(i) the number of occurrences of the i standard context of the

i

histogram ;.

It has been observed experimentally that the Bhattacharyya distance or a
standardised distance gave very good results. Any other mathematical distance can

also be sued.

The signature can also be the general form of the asynchronous signals of the four

event flows.

Each one of the standard signatures can be associated with a give pattern in the
received signals: for example the standard signature 421 can correspond to a
mechanical failure of an engine while the standard signature 422 corresponds to a

normal operation of said engine.
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Figure 5a is an example of a flowchart of a method according to a possible
embodiment of the invention (i.e. without the use of a hierarchical model of standard

contexts).

Upon receiving signals 501, it is possible to create (step 502) asynchronous
signals by generating events based on detections of characteristics of the signal,

such as described in relation with the figures 1a and 1b.

Once these asynchronous signals are created, it is possible to create (step 503),
from each asynchronous signal created, an activity profile as described in relation

with figures 2a and 2b.

These activity profiles make it possible, for a given time, to determine (step 504) a
context as described in relation with figure 3a, 3b and 2a. The determined context
can be defined as a vector of the values of the activity profiles, at the given time, of

the created asynchronous signals.

Moreover, it is also possible to determine (step 506) a standard context from
among a set of predetermined standard contexts (for example, pre-calculated and
stored in a database 505) by minimising the distance between the context

determined in step 504 and the standard contexts.

Based on the determined standard context, it is then possible to determine (step
508) a "pattern" 509 in the plurality of received signals. In this hypothesis, it is
advantageous to associate a "pattern" with each one of the standard contexts. Then,
when the standard context is identified, it is possible to carry out a query in an

association database in order to retrieve the associated pattern.

Figure 5b is an example of a flowchart of a method according to another possible
embodiment of the invention (i.e. with the use of a hierarchical model of standard

contexts).

Upon receiving signals 501, it is possible to create (step 502) asynchronous

signals by generating events based on detections of characteristics of the signal,
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such as was described in relation with figures 1a and 1b.

Once these asynchronous signals are created, it is possible to create (step 503),
from each asynchronous signal created, an activity profile as described in relation
with figures 2a and 2b.

These activity profiles make it possible, for a given time, to determine (step 504) a
context as described in relation with figure 3a, 3b and 2a. The determined context
can be defined as a vector of the values of the activity profiles, at the given time, of
the created asynchronous signals. This determination can be carried out for a
plurality of given times (e.g. this plurality of times being a sampling of the time with a

predetermined pitch).

Then, it is possible to use the events of each asynchronous signal which have just

been created as current events.

Moreover, having a hierarchical model of standard contexts (e.g. stored in a
database 511, having max_k levels), it is possible to take the standard contexts of

the first level (k=1) as current standard contexts.

Once a context is determined, it is also possible to determine (step 506) a
standard context among the current standard contexts by minimising the distance

between the context determine in the step 504 and the current standard contexts.

Each recognition of a standard context can allow for the generating (step 512) of
an event as described in relation with figure 4e. Each possible standard model can
allow for the generation of a clean asynchronous signal. Note that this step 512 is
optional if all the levels of the hierarchical model have already been used (i.e.

k=max_K).

Once these steps (506, 512) have been carried out for the plurality of times
mentioned hereinabove, it is possible to change the level in the hierarchical model
(step 513, e.g. k=k+1). If a level of the hierarchical model has not been used (i.e.
k<=max_k, output OK from step 513), it is possible to reiterate the steps 506, 512
and 513 by using the new asynchronous signals created (i.e. by considering the
events generated in the step 512 during the last iteration as current events) and by

using the new standard contexts (i.e. those of the higher hierarchical level chosen in
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the step 513) as current standard contexts.

Moreover, it is also possible to use as an additional asynchronous signal (i.e. in
addition to the new asynchronous signals created) an asynchronous signal coming
from a step similar to step 502. Indeed, if a received signal is a fast signal (of which
the variations are notable for a predetermined period of time), it is advantageous to
process it using the first levels of the hierarchical model. However, if the received
signal is slow (its variations are negligible over the predetermined period of time), it
can be advantageous to not process it with the first levels of the hierarchical model
and to wait for a later hierarchical level so as to integrate it into the asynchronous
signals to be processed by step 504. This integrating of this asynchronous signal will
be done in parallel with the asynchronous signals generated in step 512 for the
"faster" signals that are already integrated. Thus, it is possible to carry out a pre-
analysis of the received signals 501 in order to classify them as a function of their
spatial and/or temporal dynamics: this classification can then know the level v of the
hierarchical model from which each signal is integrated into the loop defined by the
steps 506, 512 and 513.

If all of the levels of the hierarchical model have been used, it is then possible to
determine a "pattern" via a comparison of the standard contexts determined at the
last occurrence of the step 506 with a base of standard signatures. This comparison
can comprise for example the calculation of the number of occurrences of
determining standard contexts at the last occurrence of the step 506 such as is
described in relation with figure 4f. The comparison can also be a comparison of
distance between the asynchronous signals generated at the last occurrence of the
step 513 (in this hypothesis the step 513 has to be executed when the last level of

the hierarchical model is used) and a signature base.

In this hypothesis, it is advantageous to associate with each one of the signatures
of the signature base a "pattern". Then, when the signature is identified, it is possible
to carry out a query in an association database in order to retrieve the associated

pattern.

Figure 6 shows an example of a device for pattern recognition in an embodiment
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of the invention.

In this embodiment, the device comprises a computer 600, comprising a memory
605 for storing instructions allowing for the implementing of the method, the
measurement data received, and temporary data for carrying out the various steps of

the method such as described hereinabove.
The computer further comprises a circuit 604. This circuit can be, for example:
- a processor able to interpret instructions in the form of a computer program.

- an electronic board or an electronic circuit whether or not specific of which

the steps of the method of the invention are described in the silicon.

- a programmable electronic chip such as a FPGA chip (for "Field-
Programmable Gate Array") of which the steps of the method of the invention
are described, for example, in a VHDL or Verilog code (hardware description
languages that make it possible to represent the behaviour and the

architecture of an electronic system).

This computer comprises an input interface 603 for receiving the signals to be
analysed, and an output interface 606 for supplying the recognised pattern. Finally,
the computer can comprise, in order to allow for easy interaction with a user, a
screen 601 and a keyboard 602. Of course, the keyboard is optional, in particular in
the framework of a computer that has the form of a touch-sensitive tablet, for

example.

Moreover, the block diagram shown in figure 5a or 5b is a typical example of a
program of which certain instructions can be carried out with the device described. As
such, figure 5a or 5b can correspond to the flowchart of the general algorithm of a

computer program in terms of the invention.

Of course, this invention is not limited to the embodiments described hereinabove

as examples; it extends to other alternatives.
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Other embodiments are possible.

For example, although the examples given are of a particular field, the method
proposed can make it possible to analyse any type of data/signals in any possible

industrial field, without any particular limitation.
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CLAIMS

1. Method for pattern recognition in a plurality of time signals of different types, the

method comprises:
/al receiving (501) the plurality of time signals (101, 104);

/bl for each received signal of the plurality of signals, creating (502) an
asynchronous time signal (102, 103, 105, 106) comprising events, said
events being of the same forms of the asynchronous signal representative of

a characteristic of the received signal;

/c/ for each created asynchronous signal (102, 103, 105, 106), creating (503)
an activity profile (S(p1), S(p2), S(p3), S(p4)) of said asynchronous signal, the
activity profile (S(p1), S(p2), S(ps3), S(p4)) comprises at least one activity value
that decreases as a function of the time elapsed since an event (210, 212,
213, 214, 220, 221, 222) that is the most recent among the successive

events of said asynchronous signal;

/d/ for a given time (to):
/d1/ determining (504) a context, said context being defined as the set
of activity profiles, at the given time (to), of the created asynchronous

signals,

/d2/ determining (506) a standard context from among a set of
predetermined standard contexts (505, 401, 402, 403, 404), the
determined standard context having, among the set of standard

contexts, a minimum distance to the context determined in step /d1/,

/d3/ determining (508) the pattern (509) as a function of said

determined standard context.

2. Method for pattern recognition in a plurality of time signals of different types, a
hierarchical model of standard contexts being defined, each standard context being

associated with a respective level of the hierarchical model, the method comprises:
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/al receiving (501) the plurality of time signals (101, 104);

/bl for each received signal of the plurality of signals, creating (502) an
asynchronous time signal (102, 103, 105, 106) comprising events, said
events being of the same forms of the asynchronous signal representative of

a characteristic of the received signal;

/b'l use of the events of each asynchronous signal as current events and use
of the standard contexts of the first level of the hierarchical model as current

standard contexts;

/cl for each created asynchronous signal (102, 103, 105, 106), creating (503)
an activity profile (S(p1), S(p2), S(p3), S(p4)) of said asynchronous signal, the
activity profile (S(p1), S(p2), S(p3), S(p4)) comprises at least one activity value
that decreases as a function of the time elapsed since an event (210, 212,
213, 214, 220, 221, 222) that is the most recent among the successive

events of said asynchronous signal;

/d/ for each given time among a plurality of given times:
/d1/ determining (504) a context, said context being defined as the set
of the values of the activity profiles, at the given time, of the created

asynchronous signals,

/d2/ determining (506) a standard context among the current standard
contexts (511), the determined standard context having, among the
set of current standard contexts, a minimum distance to the context

determined in step /d1/,

/d3/ if a level of the hierarchical model has not been used, generating
(512) of an event for an asynchronous signal as a function of the

current standard context identified in step /d2/;

/el if a level of the hierarchical model has not been used:

- use (513) of the events generated in step /d3/ as current events,

- use (513) of the standard contexts of a level of the hierarchical model

not yet used as current standard contexts;
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- re-executing of the steps /c/ to /f/;

/fl if all of the levels of the hierarchical model have been used:
- determining (508) a pattern in the plurality of received signals via a
comparison (507) of the standard contexts determined at the last

5 occurrence of the step /d2/ with a base of standard signatures (510).

3. Method according to claim 2, wherein the comparison of the step /f/ comprises

the calculation of a Bhattacharyya distance.

10 4. Method according to claim 2, wherein the comparison of the step /f/ comprises

the calculation of a standardised distance.

5. Method according to claim 2, wherein the comparison of the step /f/ is a
comparison between a number of occurrences of determining standard contexts at

15 the last occurrence of the step /d2/ with a base of standard signatures.

6. Method according to claim 2, wherein the decrease in the activity profile is a

function of the level of the current hierarchical model.

20 7. Computer program product comprising instructions for implementing the method

according to one of claims 1 to 6, when this program is executed by a processor.



