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(67)  An alarm system for detecting intrusion in a
structure by means of acoustic emission, comprising an
acoustic emission sensor (22) to be mounted on said
structure so as to detect acoustic emission signals prop-
agated through it, a processor (12, 14) for analysing the
detected signal and determining if the detected signal
exceeds a parameter threshold value, and an alarm unit
(12) for providing an alarm signal if the detected signal
exceeds the parameter threshold value. The alarm sys-
tem further comprises an actuator for generating an
acoustic emission test signal through the structure, which
test signal is to be detected by the acoustic emission
sensor (22). The processor (12, 14) is adapted to analyse
the detected test signal to determine material properties
ofthe structure, and select the parameter threshold value
according to the determined material properties of the
structure. The invention also relates to a method for de-
tecting intrusion in a structure by means of acoustic emis-
sion.
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Description
TECHNICAL FIELD

[0001] The invention relates to an alarm system and a
method for detecting intrusion in a structure by means of
acoustic emission. Systems of this type comprise an
acoustic emission sensor for detecting acoustic emission
signals in a structure, a processor for processing the de-
tected signal and an alarm unit for providing an alarm
signal when a predetermined threshold value of the de-
tected signal is exceeded. Such systems are commonly
used in domestic houses and office premises as well as
other buildings as alarm systems to detect unauthorised
intrusion such as burglary, damages and similar.

PRIOR ART

[0002] Acoustic emission (AE) is the propagation of
mechanical waves in a solid caused by breakage or frac-
ture of the material. When a material cracks the material
emits energy in the form of transient elastic waves that
propagates through the material and can be detected by
means of different types of sensors, such as piezo-elec-
tric sensors. The properties of AE can be a frequency of
10 kHz to over 1 MHz and with an amplitude in the order
of nm.

[0003] Alarm systems for detecting intrusion in a struc-
ture by means of acoustic emission are known in the prior
art. Acoustic emission (AE) sensors are used in alarm
systems for measuring acoustic emission in order to de-
tectwhen glass is breaking. Hence, in such acase acous-
tic emission is the propagation of mechanical waves in
the glass, wherein acoustic emission signals exceeding
a predetermined threshold value set off an alarm.
[0004] One problem with such prior art systems for de-
tecting intrusion in a structure by means of acoustic emis-
sion is that they quite often can be inaccurate and set off
false alarms.

[0005] Another problem with such prior art systems for
detecting intrusion in a structure by means of AE is that
they lack in flexibility and can result in expensive alarm
systems.

[0006] One drawback with such prior art systems for
detecting intrusion in a structure by means of AE is that
they can be difficult to set up appropriately.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to avoid
the drawbacks and problems of the prior art. The system
and method according to the invention result in a reliable
and flexible alarm system which is easy to set up and
can be used on different types of structures.

[0008] The present invention relates to an alarm sys-
tem for detecting intrusion in a structure by means of AE,
comprising an AE sensor to be mounted on said structure
so as to detect AE signals propagated through it, a proc-
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essor for analysing the detected signal and determining
if the detected signal exceeds a parameter threshold val-
ue, and an alarm unit for providing an alarm signal if the
detected signal exceeds the parameter threshold value,
characterised by an actuator for generating an AE test
signal through the structure, which test signal is to be
detected by the AE sensor, the processor being adapted
to analyse the detected test signal to determine material
properties of the structure, and select the parameter
threshold value according to the determined material
properties of the structure. Hence, according to the in-
vention an AE sensor, such as a conventional AE sensor,
can be mounted on different structures, such as glass,
wood or metal structures, to detect fractures therein due
tointrusion. Theinventionresultin a flexible alarm system
which can be used in several different applications with-
out any time consuming modifications and settings, such
as manual modifications and settings at the location of
the structure, which possibly also resultin inaccurate set-
tings triggering false alarms. Also, the detector algo-
rithms for different materials may be different. Hence, the
processor can be adapted to select a suitable detector
algorithm according to the determined material proper-
ties of the structure. The processor can be arranged so
as to select a suitable detector algorithm from a set of
predetermined detector algorithms for different materi-
als.

[0009] The AE sensor can be arranged as the actuator
for generating the AE test signal through the structure.
Hence, the same AE sensor can be used both as the
actuator and detector, which results in a simple and cost
efficient alarm system for use on different types of ma-
terials. For this purpose, the alarm system can comprise
a switch for switching the acoustic emission sensor be-
tween an actuator mode and a detection mode. Alterna-
tively, first and second AE sensors can be used, wherein
the first AE sensor is arranged as the actuator and the
second AE sensor is arranged as the detector. Alterna-
tively, the test signal is generated by hitting the structure,
e.g. by knocking on the structure by hand or hitting the
structure with an object, such as a small hammer, pen
or similar.

[0010] The processor can be adapted to automatically
select the parameter threshold value according to the
determined material properties of the structure. The proc-
essor can also be adapted to automatically select the
detector algorithm to be used. Hence, the setup of the
alarm system after mounting can be substantially or en-
tirely automatic, which in most cases results in a very
simple and effective installation of the alarm system. For
example, the alarm system can be set up substantially
or entirely automatically regardless of whether the AE
sensor is mounted on the glass of a window pane or the
wood of a window frame, a door or a door frame.
[0011] The processor can be provided with a plurality
of predetermined classes corresponding to material
properties for different materials. Software used in the
processor can be provided with algorithms for a plurality
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of different materials. Further, the processor can be
adapted to classify the material of the structure and select
a detector algorithm and/or a parameter threshold value
in accordance with the selected class. Classes can be
provided for a desired number of materials. Hence, the
alarm system can determine the material properties of
the structure in great detail and select appropriate algo-
rithms in accordance with the determined material prop-
erties so as to provide reliable parameter threshold val-
ues for triggering the alarm.

[0012] The invention also relates to a method of de-
tecting intrusion in a structure by means of acoustic emis-
sion, including the steps of

a) mounting an acoustic emission sensor on the
structure,

b) generating an acoustic emission test signal
through the structure,

c) detecting the test signal by the acoustic emission
sensor,

d) analysing the detected test signal and determining
material properties of the structure by means of a
processor,

e) selecting a parameter threshold value according
to the determined material properties of the struc-
ture, and

f) setting off an alarm if a signal detected by the
acoustic emission sensor exceeds the selected pa-
rameter threshold value.

[0013] Hence, the method provides a simple and reli-
able detection of intrusion in a structure. The method also
provides a simple and reliable set up of an alarm system.
[0014] Further characteristics and advantages of the
presentinvention will become apparent from the descrip-
tion of the embodiments below, the appended drawings
and the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In order that the manner in which the above re-
cited and other advantages and objects of the invention
are obtained will be readily understood, a more particular
description of the invention briefly described above will
be rendered by reference to specific embodiments there-
of which are illustrated in the appended drawings.
[0016] Understanding that these drawings depict only
typical embodiments of the invention and are not there-
fore to be considered to be limiting of its scope, the in-
vention will be described and explained with additional
specificity and detail through the use of the accompany-
ing drawings in which:

Fig. 1  isaschematic view of an alarm system installed
in a building in accordance with one embodi-
ment of the invention,

Fig. 2 is a schematic view of a structure in the form of
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a door and a door frame, wherein an AE sensor
of an alarm system is mounted on the door
frame,

is a schematic view of a structure in the form of
adoor and a door frame, wherein the AE sensor
of an alarm system is mounted on the door,

Fig. 3

is a schematic view of a structure in the form of
adoor and a door frame, wherein the AE sensor
is combined with amagnetic contactin an alarm
system and mounted on the door and the door
frame,

Fig. 4

is a schematic view of a structure in the form of
a window, wherein the AE sensor of an alarm
system is mounted on the window pane,

Fig. 5

Fig. 6 is a schematic block diagram showing a func-
tion of the alarm system according to one em-
bodiment of the invention,

Fig. 7 is a flowchart showing an example of an algo-
rithm for detecting intrusion in a wood structure,
and

Fig. 8 is a flowchart showing an example of an algo-
rithm for detecting intrusion in a glass structure.

DETAILED DESCRIPTION

[0017] InFig. 1 an alarm system is arranged in a build-
ing 10. The alarm system comprises a control panel also
referred to as a gateway 12 that, for example, includes
a processor and an alarm unit for providing an alarm sig-
nal when the alarm is set off. In the embodiment of Fig.
1 the gateway 12 is connected to a central station 14,
either by a telephone line or by a wireless telecommuni-
cations system such as GSM or other radio frequency
systems. The connection also can be through the internet
16. The central station can be connected to an alarm
receiving office centre, such as a remote alarm receiving
office centre. The gateway can be provided with input
means or be activated and controlled by control device
such as a keypad 18 which can be a wireless remote
device. The keypad 18 is arranged in the vicinity of an
entrance door 20. Alternatively, the keypad 18 is ar-
ranged in any suitable location or is a portable device.

[0018] The alarm system comprises at least one
acoustic emission sensor 22 for detecting acoustic emis-
sion (AE) due to fracture of the material in the structure
on which the AE sensor 22 is mounted. For example, the
AE sensor 22 is a piezoelectric sensor or any other type
of suitable AE sensor. For example, the AE sensor 22
includes a piezoelectric ceramic or a piezoelectric plastic
film. In the embodiment of Fig. 1 the AE sensor 22 is
mounted on structures in the form of windows 24 and the
door 20 to detect fracture of the glass in the windows and
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the material of the door 20, such as wood, metal or any
other type of material. Optionally, the alarm system com-
prises also other types of detectors or sensors 26, such
as perimeter alarm detectors, magnetic sensors, infrared
detectors, etc.

[0019] The AE sensor 22 is connected to the proces-
sor, for example through a wireless connection. For ex-
ample, the processor is included in the AE sensor 22,
wherein the processor is a part of the AE sensor 22 or a
unit including the AE sensor 22. Alternatively, the proc-
essor ise located in the central station 14, in the gateway
12 or in any other suitable location. The processor is ar-
ranged for analysing a signal from the AE sensor and
determining if the signal exceeds a threshold value for
setting off the alarm.

[0020] With reference to Fig. 2 the AE sensor 22 is
mounted on a door frame 28 for detecting fracture in the
material of the door frame 28. The AE sensor is mounted
in the vicinity of an expected breakage area, such as
close to a lock 30 and handle 32 of the door 20. For
example, the door frame 28 is made of wood. Due to the
large amounts of irregularities found in wood, for exam-
ple, knots and growth rings, attenuation is greater in a
wooden material than in e.g. glass or metal. This result
in difficulties measuring AE on large distances and the
AE sensor should, if possible, be arranged close to the
source of activity, i.e. the breakage area. For example,
the AE sensor is mounted 0-2 m, 0-1 m, 0-0.5 m or 0-0.2
m from the expected breakage area. In Fig. 3 the AE
sensor 22 is mounted on the door 20. The AE sensor 22
is mounted in a side of the door 20 opposite the hinges
and in the same side of the door 20 as the handle 32.
The AE sensor 22 can, as part of an alarm system for
detecting intrusion, be mounted on any suitable structure,
such as a house, building, locker, safe and similar, to
detect fracture therein. In Fig. 4 the AE sensor 22 is in-
tegrated with a magnetic contact and mounted on the
door 20 and/or doorframe 28. Then, the AE sensor 22
detects fractures in the door 20 and/or doorframe 28, and
the magnetic contact detects opening of the door 20. With
reference to Fig. 5, the AE sensor is mounted on the
glass of a window 24.

[0021] The alarm system according to the invention is
arranged for detecting intrusion in a plurality of different
structures comprising different materials. Hence, the
alarm system can easily be set up for detecting fracture
by means of AE in a first structure comprising a first ma-
terial or a second structure comprising a second material.
For example, the first structure is a window made of glass
and the second structure is a door frame made of wood.
[0022] With reference to Fig. 6 a function of the alarm
system according to one embodiment is illustrated sche-
matically by means of a block diagram. After mounting
on the structure, the AE sensor 22 is arranged in an ac-
tuator mode for generating an AE test signal through the
structure. For example, a voltage is applied to the AE
sensor 22 in the form of a piezoelectric sensor to obtain
the AE test signal. Then, the AE sensor 22 is set in a
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detector mode for detecting the test signal propagated
through the structure. For example, the alarm system
comprises a switch for switching the AE sensor 22 be-
tween the actuator mode and the detector mode. Hence,
according to one embodiment of the invention the AE
sensor 22 functions both as actuator for generating the
test signal and detector for detecting said test signal, i.e.
detecting the test signal generated by itself.

[0023] The test signal is received by the processor,
wherein the processor is arranged for analysing the de-
tected test signal to determine material properties of the
structure. Hence, the processor is arranged for classify-
ing the structure according to the detected test signal.
For example, the processor is provided with stored data
of material properties for a plurality of different materials.
Said data can be arranged in predetermined classes,
each class representing a particular material, such as
glass, wood or any other material, wherein the detected
test signal is compared to said classes to select the suit-
able class. Each class sets one or more detector algo-
rithms and/or parameter threshold values for activating
the alarm unit and setting off the alarm. Hence, the proc-
essor is adapted to analyse the detected AE test signal
from the structure to be protected, determine the material
properties of the structure and select detector algorithms
and/or parameter threshold values according to the de-
termined material properties. The selected parameter
threshold values are, for example, set to indicate fracture
of the material in the structure to detect intrusion therein,
such as a window cracking or a door frame splintering or
similar, wherein an alarm is set off when one or more
parameter threshold values are exceeded. Hence, a sin-
gle AE sensor is used for generating the test signal, de-
tecting the test signal and, after setting up the threshold
parameters for triggering an alarm in accordance with
the detected test signal, also detecting events for trigger-
ing the alarm due to fracture in the material in the pro-
tected structure.

[0024] In an alternative embodiment a first AE sensor
22 is used as an actuator to generate the AE test signal,
wherein a second AE sensor is used for detecting said
signal. For example, the first and second AE sensors are
arranged in a single housing forming a single sensor unit.
Alternatively, the test signal is generated by hitting the
structure, e.g. by an object, such as a small hammer, pen
or similar, wherein the AE sensor 22 is arranged as a
detector. Hence, according to the invention the same
sensor 22 or sensor unit can be used in an alarm system
for detecting intrusion through different materials. Also
the same processor including suitable software can be
used. Hence, a single alarm system can be used on dif-
ferent materials, such as glass, wood, metal, etc., for
detecting fracture by means of AE. Depending on the
processor and the software used, the alarm system can
be adapted to different types of wood, different glass
structures, etc.

[0025] According to one alternative embodiment the
processor is adapted to calculate appropriate parameter
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threshold values according to the detected test signal to
obtain suitable parameter threshold values for the mate-
rial of the structure. For example, the processor is adapt-
ed to select a detector algorithm according to the ana-
lysed test signal and calculate or select parameter
threshold values indicating unauthorised tampering of
the structure, such as fracture of the material, hitting the
material with an object in order to break it or similar.
[0026] Forexample, the alarm system is configured so
that analyse of the AE test signal and the selection of
parameter threshold values are performed automatically.
If applicable, also selection of detector algorithm is per-
formed automatically. Hence, the alarm system is set up
automatically according to the material of the structure
to be protected. For example, the alarm system is also
configured to automatically generate the test signal when
initially turned on after mounting on the structure. Option-
ally, also the switch from actuator mode to detector mode
of the AE sensor is performed automatically after gener-
ating the test signal, such as after a predetermined period
of time.

[0027] Forexample, the processor comprises software
with an algorithm for determination and separation of
fracture signals for a plurality of different materials, such
as glass and wood, and optionally also materials in dif-
ferent types of structures, such as glass of a specific
thickness and wood of a specific type. Different types of
wood have different characteristics and results in differ-
ences in AE signal propagation through the material. For
example, oak is a more dense material than pine. How-
ever both are used in doors, door frames and window
frames. The processor can contain a large number of
classes or algorithms for determining the material prop-
erties of the structure by calculation, so that a very ac-
curate determination of the material properties can be
obtained and false alarms be avoided. The algorithm is
arranged to determine whether to classify or calculate an
AE signal as an alarm signal or not, i.e. whether or not
the detected AE signal is to set off the alarm or not.
[0028] The processor can be adapted to take a plurality
of different parameters into account when determining
the material properties and also when determining if a
detected signal is to set off the alarm or not. For example,
the parameters includes one or more of frequency con-
tent, time signal, amplitude, pulse duration and rise time,
calculated as the duration from passing a predetermined
value to reaching its peak amplitude. According to one
embodiment, the algorithms of the processor are ar-
ranged for considering a combination of methods where
both the time signal and frequency spectrum is analysed.
For example, in a power spectrum, the number of detect-
ed peaks is counted and the area is calculated. Different
band-pass filters can be applied. In a time signal, the
mean value of a number of the largest peaks is calculated
and a peak is detected. Also in this case, different band-
pass filters can be applied. These algorithms made it
possible to distinguish fractures from other signals due
to the difference in appearance and characteristics. All
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signals can be classified or categorised by specific pa-
rameters.

[0029] Fracture in a material can be determined by
counting number of AE events detected. Depending on
the application, an alarm system could be designed to
not trigger an alarm until a certain number of AE events
have occurred in a given timeframe. The signal recorded
and analysed with suitable algorithms are e.g. 100 ms.
With the introduction of a buffer memory, a longer signal
could be recorded and analyzed in intervals of 100 ms
once the system is triggered.

[0030] When studying a frequency spectrum, AE sig-
nals associated with crack formation in wood generally
have larger response in the higher regions. Crack forma-
tionin oakis associated with a strong frequency response
from 25 kHz to ca 60 kHz, while in pine which is a softer
material and thus more efficientin dampening higher fre-
quencies, this corresponding region is instead seen from
15 kHz to 40-45 kHz. Further, in some events responses
associated with cracks also contain frequency response
in the region 100-300 kHz for both pine and oak and,
sometimes, a larger amount of detected frequencies.
One example of a flowchart of the algorithms used to
detect crack formations is illustrated in Fig. 7. In addition
a threshold for allowed amplitudes and the time-signal
optionally is included to faster detect clearly suspicious
signals by counting the number of peaks.

[0031] Because of the different characteristics of
dense and softer wood, different parameters are set for
e.g. oak and pine. A mean value for a number of the
maximal peaks in the time signal is calculated. Even if a
signal is not associated with a crack formation it might
be desired to trigger an alarm if the amplitude is high,
resulting from e.g. ahammer strike or similar. This thresh-
old could be changed or completely disregarded depend-
ing on the application. Fracture signals can in most cases
be separated from other disturbances, e.g. hand-knocks
that probably are the most common signal to be analysed
in a door application, merely by considering the time sig-
nal. By analysing the time signal under 30 kHz and cal-
culating the number of peaks, most disturbances are dis-
regarded and some of the fractures are detected without
performing a more complex and time-consuming FFT.
The signal is disregarded and considered a non-fracture
if the calculated number of peaks falls under the first
threshold. If the number of calculated peaks is more than
the second threshold it is considered a fracture and im-
mediately triggers an alarm. If the calculated peaks are
greater than the first threshold but lower than the second
it is considered a possible fracture and an FFT is per-
formed with a band-pass filter in the range 300 Hz to 100
kHz to further study the frequency content associated
with AE. If the area of the frequency spectrum, in the
range 20- 100 kHz, and the number of detected frequen-
cies are above the threshold the signal is considered a
fracture.

[0032] AE signals acquired in glass have higher fre-
quency content than the corresponding signals in wood.
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Also since the attenuation is much lower, more details in
the power spectrum could be observed. For example, an
algorithm for detecting fracture in glass only analyses the
frequency domain.

[0033] Non-destructive signals, i.e. signals not related
to fracture of the material, have a response up to ca. 50
kHz, with exception for some events that have a frequen-
cy content up to 160 kHz. However, fracture of glass,
such as by breakage or cut, generally have frequencies
around and above 200 kHz. Some of the signals from
non-destructing events also had similarly high frequen-
cies, but filtering the signal 10 kHz to 500 kHz and using
a combination of peak detection in the power spectrum
and area calculation between 150-500 kHz, they could
be separated from the fracture signals. A flowchart show-
ing one example of the detector of glass fractures can
be seen in Fig. 8.

[0034] Forexample, the same software handles a plu-
rality of different materials. When the kind of material the
current measurements are performed on has been de-
termined, the software sets the variables used in the suit-
able algorithms.

[0035] Due to the lower signal attenuation in glass,
more details of the signals can be observed and makes
it possible to have fewer tests than in the wood detector.
As in the wood detector, the parameters are obtained
from start, when the material properties have been se-
lected as a response to the detected AE test signal. The
signal is filtered with a band-pass filter with cut-off fre-
quencies 100 Hz and 500 kHz. This is basically the whole
signal content with exceptions of very high and low fre-
quencies with no significance to the tests. Then a power
spectrum is performed, and the area is calculated from
60 to 100 kHz. This is due to the high frequency content
obtained in glass material failure. If the area calculated
is below a specific threshold, the detector indicates no
alarm, but if the area is sufficient, it is treated as a sus-
picious signal and further testing is performed. Before
the second test the signal is filtered with the same type
of band-pass filter, but with the cut-off frequencies 10 to
500 kHz. Peak detection is performed on the power spec-
trum to calculate the number of detected frequencies and
ifthe number is below a specific threshold, again no alarm
is indicated. If the threshold is exceeded, a final test is
done to make sure it is really a fracture signal. The area
of the power spectrum between 150 and 500 kHz is cal-
culated, and if the threshold for this is exceeded, alarm
is indicated

[0036] While certain illustrative embodiments of the in-
vention have been described in particularity, it will be
understood that various other modifications will be readily
apparent to those skilled in the art without departing from
the scope and spirit of the invention. Accordingly, it is not
intended that the scope of the claims appended hereto
be limited to the description set forth herein but rather
that the claims be construed as encompassing all equiv-
alents of the present invention which are apparent to
those skilled in the art to which the invention pertains.
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Claims

1. Analarm system for detecting intrusion in a structure
by means of acoustic emission, comprising
an acoustic emission sensor (22) to be mounted on
said structure so as to detect acoustic emission sig-
nals propagated through it,
aprocessor (12, 14) for analysing the detected signal
and determining if the detected signal exceeds a pa-
rameter threshold value, and
an alarm unit (12) for providing an alarm signal if the
detected signal exceeds the parameter threshold
value,
characterised by
an actuator for generating an acoustic emission test
signal through the structure, which test signal is to
be detected by the acoustic emission sensor (22),
the processor (12, 14) being adapted to analyse the
detected test signal to determine material properties
of the structure, and select the parameter threshold
value according to the determined material proper-
ties of the structure.

2. A system according to claim, wherein the actuator
for generating the acoustic emission test signal
through the structure is the acoustic emission sen-
sor, and wherein the system includes a switch for
switching the acoustic emission sensor between an
actuator mode and a detection mode.

3. Asystemaccordingto claim 1 or 2, wherein the proc-
essor is adapted to automatically select the param-
eter threshold value according to the determined ma-
terial properties of the structure.

4. A system according to any of the preceding claims,
wherein the processor is provided with a plurality of
predetermined classes corresponding to material
properties for different materials, and wherein the
processor is adapted to classify the material of the
structure and select a parameter threshold value in
accordance with the selected class.

5. A system according to claim 4, wherein the proces-
sor is provided with predetermined classes corre-
sponding to material properties for glass and/or
wood and/or metal.

6. A system according to claim 5, wherein the proces-
sor is provided with predetermined classes corre-
sponding to material properties for different types of
glass and/or different types of wood and/or different
types of metal.

7. A system according to any of the preceding claims,
wherein the parameter threshold value corresponds
to fracture in the material of the structure.



8.

10.

1.

12.

13.

14.

15.

11 EP 2 605 223 A1

A method of detecting intrusion in a structure by
means of acoustic emission, including the steps of

a) mounting an acoustic emission sensor on the
structure,

b) generating an acoustic emission test signal
through the structure,

c) detecting the test signal by the acoustic emis-
sion sensor,

d) analysing the detected test signal and deter-
mining material properties of the structure by
means of a processor,

e) selecting a parameter threshold value accord-
ing to the determined material properties of the
structure, and

f) setting off an alarm if a signal detected by the
acoustic emission sensor exceeds the selected
parameter threshold value.

A method according to claim 8, including the step of
setting the acoustic emission sensor in an actuator
mode for generating the acoustic emission test sig-
nal through the structure.

A method according to claim 9, including the step of
switching the acoustic emission sensor from the ac-
tuator mode to a detection mode for detecting acous-
tic emission signals through the structure.

A method according to any of claims 8-10, including
the step of automatically selecting the parameter
threshold value according to the determined material
properties of the structure.

A method according to any of claims 8-11, including
the step of selecting, from a plurality of predeter-
mined classes for different materials, a class corre-
sponding to the determined material properties of
the structure, and setting the parameter threshold
value in accordance with the selected class.

A method according to claim 12, including the step
of selecting a class from a set of predetermined
classes corresponding to material properties for
glass and/or wood and/or metal.

A method according to claim 13, including the step
of selecting a class from a set of predetermined
classes corresponding to material properties for dif-
ferent types of glass and/or different types of wood
and/or different types of metal.

A method according to any of the preceding claims,
including the step of setting off the alarm if a signal
detected by the acoustic emission sensor exceeds
a parameter threshold value corresponding to frac-
ture in the material of the structure.
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