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Animal Pest Detection Method and Device

Background

The present invention relates to an animal pest detection method, device and system.

Generally, animal pest detection is carried out with the purpose of eliminating or relocating
animal pests from the site where detection occurs. In certain cases, detection is carried out
as an initial step and once the presence of an animal pest, for example a mouse or a rat, has

been detected, further, additional measures can be taken.

Animal pests are currently detected in several ways in that they can be merely observed,
their droppings can be observed, damage to property can be noted and bait that is set down
in boxes or trays can be frequently inspected to identify if an animal has been feeding from
the bait. Fluorescent tracking dust can also be laid in an effort to track rodent movement.
Furthermore, an operator can place traps or monitoring boxes incorporating electronic
detection equipment which detect animals passing inside and alert the operator by some

form of indicator, for example, a flashing light.

Currently, due to the limitations or disadvantages of the methods above, it can be very
difficult to detect animal pests, particularly low level animal infestations inside buildings in
which only a few animals may be present. For example, some animals such as mice are
nocturnal and rarely seen during daylight hours. Furthermore, property damage, droppings
and bait-removal are all detected “after the event”. It is also time consuming to check bait
and monitoring boxes to see if bait has been taken or the indicator has been activated
respectively. In addition, some animals such as rodents do not enter bait or monitoring
boxes willingly resulting in the assumption that there is no infestation because no bait is

taken or the box indicator has not been activated.

The time delay to detection can be a matter of weeks and, in some cases, there is no
detection at all. This is particularly disadvantageous since even a relatively temporary
incidence of animals such as mice can lead to severe problems such as the spreading of

diseases and continued damage or destruction of property.

The problem with the above methods is that they rely on the animal approaching and

interacting with the method in question. If the space in which detection is taking place is too
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large or the infestation is too sparse, then these methods alone will not be sufficient. Despite
these limitations and disadvantages being known for many years, the applicant is unaware

of any substantial improvements in methods of detection which ameliorate them.

There is accordingly a need to provide improved means of animal pest detection which

overcomes some or all of these and other disadvantages.

Summary of the invention

In accordance with a first aspect of the present invention, there is provided a method of
detecting animal pests in a desired region, the method comprising: monitoring for sounds in
the desired region so as to obtain an input sound signal within a predetermined frequency
range; and analysing the obtained input sound signal to distinguish at least one ultrasonic

signal pattern characteristic of a sound made by an animal within the frequency range.

In this way, animal pests can be detected at a range of, for example, greater than 1 metre,
and giving fewer false alarms since something specific to the pest is being detected rather

than relying on a specific interaction, such as entry into a box.

Preferably, the method further comprises determining if an animal is present in the desired
region based on the distinguishing of the at least one ultrasonic signal pattern characteristic
of a sound made by the animal. The method may further comprise analysing the input sound
signal to distinguish between ultrasonic signal patterns characteristic of different sounds

made by the animal.

Digital signal processing may be used to analyse the input sound signal.

The method may further comprise storing the input sound signal in a memory prior to the

analysis step.

The method may further comprise transmitting the input data to a remote location prior to the
analysis step. Alternatively and/or additionally, the method may further comprise transmitting

the input sound signal to a remote location prior to the analysis step.

Advantageously, the method further comprises playing back the input sound signal to an

operator. In this way, the operator can confirm the detection of the animal.
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Advantageously, the method further comprises storing an ultrasonic signal pattern
characteristic of a sound made by an animal; and outputting a sound corresponding to the
stored ultrasonic signal pattern. The sound output may be such that the animal is induced to
approach the desired region. The sound output may be such that the animal is induced to
depart from the desired region. Alternatively and/or additionally, the sound output may be
such that the animal is induced to depart from the desired region. The sound output may be

a vocalisation made by the animal.

The animal may be a rodent. However, it will be appreciated that the invention is applicable
to various other species of animal. The ultrasonic signal pattern may be characteristic of any
one or more of a rodent whistle, a rodent roar or a call of a rodent pup separated from its

mother.

In accordance with a second aspect of the present invention, there is provided a method of
pest control comprising a method of detecting animal pests as described above, in which hit
is determined if an animal is present in the desired region based on the distinguishing of the
at least one ultrasonic signal pattern characteristic of a sound made by the animal; and

an operator, in response to it being determined that an animal is present in the desired

region, visiting the desired region and carrying out a pest control activity.

Preferably, the method comprises transmitting a notification indicating that it has been
determined that an animal is present in the desired region to a location remote from the
desired region, the operator visiting the desired region in response to the notification. The

notification may be transmitted by a telecommunications network

In accordance with a third aspect of the present invention, there is provided a device for
detecting animal pests in a desired region, the device comprising: a first transducer
configured to monitor for sounds in the desired region so as to obtain an input sound signal
within a predetermined frequency range; and a processing unit configured to analyse the
input sound signal to distinguish at least one ultrasonic signal pattern characteristic of a

sound made by an animal within the frequency range.

Preferably, the device is configured to generate an output signal if a sound made by the
animal is detected. In this way, the presence of an animal in the desired region is indicated.

The processing unit may be further configured to analyse the input sound signal to
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distinguish between ultrasonic signal patterns characteristic of different sounds made by the

animal.

The processing unit may use digital signal processing to analyse the input sound signal.

The device may be configured to store the input sound signal in a memory.

The device may further comprise an external interface, the external interface configured to
enable data to be retrieved from the device or to provide connection to an external network.

The external network may be the Internet, for example.

Advantageously, the device is configured to store an ultrasonic signal pattern characteristic
of a sound made by an animal in a memory, the device further comprising a second
transducer configured to output a sound corresponding to the stored signal ultrasonic
pattern. The sound output may be such that the animal is induced to approach the desired
region. The sound output may be such that the animal is induced to depart from the desired
region. Alternatively and/or additionally, the sound output may be such that the animal is
induced to depart from the desired region. The sound output may be a vocalisation made by

the animal.

The animal may be a rodent. The ultrasonic signal pattern may be characteristic of any one

or more of a rodent whistle, a rodent roar or a call of a rodent pup separated from its mother.

The first transducer may be separate to the remainder of the device and connected to the
device by a suitable connector such that the first transducer can be positioned away from the

device.

The device may further comprise a plurality of first transducers.

In accordance with a fourth aspect of the present invention, there is provided a system for
detecting animal pests in a desired region, the system comprising: a plurality of transducer
units, each transducer unit comprising a first transducer configured to monitor for sounds in
the desired region so as to obtain an input sound signal within a predetermined frequency
range; a processing unit connected to each of the transducer units to receive the input sound
signal from each of the transducer units, the processing unit configured to analyse the input
sound signal to distinguish at least one ultrasonic signal pattern characteristic of a sound

made by the animal within the predetermined frequency range; the processing unit



WO 2017/017451 PCT/GB2016/052306

comprising an external interface configured to enable data to be retrieved from the device or

to provide connection to an external network.

Brief description of the drawings

One or more embodiments in accordance with the present invention are now described, by
way of example only, with reference to the accompanying drawings in which:

Figures 1a to 1d each show a graph of strong frequencies versus time for an input
sound signal and in which each exhibits a different type of signal pattern;

Figure 2 is a functional schematic block diagram of a device according to an
embodiment of the invention;

Figure 3 is a functional schematic block diagram of a system according to an
embodiment of the invention;

Figure 4 shows a system for detecting rodent pests; and

Figure 5 illustrates a measure of relative amplitude used in the signal processing.

Detailed description

Many animals, including humans, use vocal signals to communicate or to socially interact.
Different species use specific vocalisations to convey different types of information. Some
animals produce ultrasonic vocalisations (USVs), i.e. the vocalisation comprises an
oscillating sound pressure wave with a frequency greater than the upper limit of the human
hearing range. This limit varies from person to person but it is generally considered to be
approximately 20 kHz (20,000 Hz) in healthy, young adults, although for older people it can

be lower, for example 18 kHz due to age related hearing loss.

Rodents are one example of an animal pest that produces USVs. Although USVs have also
been observed in other animals, for example, insects, which can also be animal pests, the
embodiments described in this application will focus on rodents. However, it will be
appreciated that the teaching of this application can also be applied to other animal pests,

and that the graphs of Figures 1a to 1d are merely exemplary.

Figure 1a shows a graph of a sample of an input sound signal obtained from a region in
which mice are known to be present. The graph shows the strong frequencies of the input

sound signal versus time. In particular, the shading in the graph represents a high level of a
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particular frequency harmonic present in the input sound signal. In the graph of Figure 1a,
the shading occurs mainly in the upper part of the graph, i.e. in the frequency range 60 to
100 kHz. This therefore clearly shows the ability of mice to vocalise in the ultrasonic

frequency range.

A number of signal patterns have been identified, as shown indicated by the rectangular
boxes in the graph of Figure 1a. These signal patterns are characteristic of mouse
vocalisations, which may be used by them to call or communicate with other mice in the
region, for example, to alert the other mice to their presence or to issue a warning of a
danger. In particular, these identified signal patterns are specific to mice and indicate the

presence of mice in the region.

Recordings are made of representative members of the animal species concerned in order
to capture a series of characteristic ultrasonic vocalisations for that species. The pattern
characteristics for each type of vocalisation are then described mathematically by running a
statistical analysis of the key parameters of the calls in these recordings, e.g. various
aspects of the call duration, amplitude, start and end frequencies, entropy and harmonics.

This allows a mathematical model to be created that can describe each type of call.

Figure 1b shows the same type of graph as Figure 1a but for another sample of an input
sound signal obtained from a region in which mice are known to be present. Here there has
been identified another type of signal pattern as shown by the rectangular boxes in the
graph of Figure 1b. These signal patterns are characteristic of a mouse “roar”, which a
mouse may produce, for example, to demonstrate its social status or to deter rivals. Again,
these identified signal patterns are specific to mice and indicate the presence of mice in the

region.

Figure 1¢c shows the same type of graph as Figures 1a and 1b but for another sample of an
input sound signal obtained from a region in which mice are known to be present. Here there
has been identified another type of signal pattern as shown by the rectangular box in the
graph of Figure 1c. This signal pattern is characteristic of a call of a mouse pup separated
from its mother. Yet again, these identified signal patterns are specific to mice and, in this
case, do not just indicate the presence of mice in the region but that the mice are breeding,

i.e. the scale of the infestation is increasing.

Finally, Figure 1d shows the same type of graph as Figures 1a to 1c but for another sample

of an input sound signal obtained from a region in which mice are known to be present. Here
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there has been identified another type of signal pattern as shown by the rectangular box in

the graph of Figure 1d. This signal pattern is characteristic of a mouse “screech”.

Figures 1a to 1d are graphical representations of the various sound signals obtained from
animals of interest. However, it will be appreciated that a graphical representation is not
required in the operation of the invention itself described below, i.e. the entire process can

be automated within software and/or hardware without the need for a graphical display.

Figure 2 shows a device 1 for detecting animal pests having a microphone 2 and a
processing unit 4. The microphone 2 constitutes a first transducer, i.e. a device which
converts a signal in one form of energy to a signal in another form of energy; in this case
sound is converted to an electric signal. It will be appreciated that any transducer which

provides the necessary conversion can be used.

The microphone 2 monitors the sounds produced in a desired region so that the device can
obtain an input sound signal within an ultrasonic frequency range. This can be achieved in a
number of ways. For example, a microphone with a particular sensitivity for ultrasonic
frequencies can be used or, alternatively, a broader frequency range microphone can be
used and the obtained sound signal filtered to isolate only the frequency range of interest.
Even if a microphone with a particular sensitivity for ultrasonic frequencies is used, it will be
appreciated that some form of filtering may still be required to remove noise or unwanted
interference. The microphone 2 may be integral with the device 1. Alternatively, the
microphone 2 may be separate, or even remote, from the processing unit 4 and connected

to the processing unit 4 by a wired or wireless connection.

The processing unit 4 processes the electric signal obtained from the microphone 2. In the
described embodiment, the processing unit comprises an amplifier stage 6, a filtering stage
8, an analogue-to-digital convertor (ADC) 10, a processor such as a central processing unit

(CPU) or microprocessor 12, a memory 14 and an external interface 16.

The amplifier stage 6 is provided to amplify the electric signal obtained from the microphone
2 as the signal obtained can be weak. However, it will be appreciated that an amplifier stage
may not be required if the signal strength is suitably strong. As discussed above, a filtering
stage 8 may be required to isolate the ultrasonic frequency range, typically above 18 kHz
and more typically above 20 kHz. Any suitable filter may be used, for example, a high-pass
filter or a band pass filter. The filtering stage 8 may also be required to remove unwanted

interference from the input sound signal. This can take the form of electrical interference, for
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example, interference from switched mode power supplies which operate in the kHz
frequency ranges or radio interference, particularly in the long and medium wave bands.
Notch filters or any other type of suitable filter may be used to remove these unwanted

frequencies.

The input sound signal is then passed to ADC 10 to convert the analogue electric signal to a
digital signal which can be processed by CPU 12. The ADC 10 may be a standalone unit or
integral with CPU 12.

Once digitised, the input sound signal can be analysed using digital signal processing
techniques to distinguish signal patterns characteristic of sounds made by a rodent within
the ultrasonic frequency range, for example, the signal patterns identified in Figures 1a to
1d.

The signal processing matches the input sound signal data against the mathematical model
of each call type held inside the unit. It will be appreciated by the skilled person that there
are numerous different operators and techniques signal processing operations which could
be used. However a particular signal features found by the signal processing, in accordance

with an embodiment of the invention are described later below.

The signal processing may be carried out in hard-wired logic, but in this embodiment it is
carried out by the CPU 12 under the control of a software program stored in memory 14,
which memory can be either a standalone unit or integral to the CPU 12. A separate
standalone memory may be required if the memory integral to the CPU 12 is insufficient. The
signal processing is performed by the CPU 12 which identifies signal patterns characteristic
of a rodent, thereby detecting the presence of rodents in the desired region. The outcome of
the analysis, i.e. whether signal patterns characteristic of rodents have been detected, is
stored in memory 14. In addition, the input sound signal also can be stored in memory 14.
This means that analysis does not necessarily have to be carried out immediately at the time
of obtaining the input sound signal and also allows for further analysis, possibly remotely, to
be carried out at a later time. Also the stored sound may be played back later to an operator

for their confirmation that the animal is present.

The external interface 16 allows for connection of the device 1 with an external device or
network. The external interface 16 can be, for example, a network interface, such as an
Ethernet connection, to connect to a Local Area Network (LAN) or the Internet and/or it can

be a serial interface such as a Universal Serial Bus (USB) interface port. The external
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interface can instead be a wireless connection. By means of the external interface 16, data
stored within the device can be accessed for analysis locally or can be uploaded for analysis

remotely, for example, via a web server.

Alternatively, a binary outcome can simply be recorded in the device, i.e. USV detected or
not detected, and the external interface can simply output this binary outcome or even by a
simple indicator, for example, a flashing light, indicating that a rodent USV signal pattern has

been detected.

The embodiment of Figure 2 uses passive detection, i.e. it passively monitors sounds made
by rodents. However, Figure 3 shows a further embodiment of the present invention which
utilises active detection, i.e. the device actively tries to induce a behavioural response and/or

call from the rodent in order to detect the rodent.

The device 101 of Figure 3 is identical to that of Figure 2, with the exception that it
additionally has a loudspeaker 118 configured to output a sound in the ultrasonic frequency
range. The memory 114 stores an ultrasonic signal pattern characteristic of a sound made
by a rodent. The device 101 is configured to output or playback a sound corresponding to
the stored ultrasonic signal pattern via loudspeaker 118 such that a rodent USV is emitted by
the device 101 in the desired region. The loudspeaker 118 therefore constitutes a second
transducer which converts the electric signal of the stored ultrasonic signal pattern into a
corresponding sound. By emitting a rodent USV, a rodent in the desired location may be
attracted to approach the device and respond with its own USV. The response would be
detected by the device, thereby providing for active detection of rodents in the desired
location. Of course, the USV outputted should be one likely to attract a rodent rather than
repel it. For example, USVs corresponding to a rodent “whistle” or a pup separated from its
mother are likely to attract a rodent, whereas a “roar” of a dominant rodent may deter other

rodents.

The signal pattern emitted is, for example, a recording of an actual call or other sound made
by the animal of interest. In another example it may be an artificial sound, for example a
constant 50kHz tone, that will induce a an animal to approach or retreat and/or call back. In

the case of the latter the device can then detect its presence.

Emitted sounds may, in a further embodiment, be used to attract animals of interest to enter
a pest control mechanism. If a particular species is of interest then the emitted sounds can

be tailored to attract that species.
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Figure 4 shows a system 201 for detecting rodent pests. The system 201 comprises a
plurality of transducer units 202 having microphones 203 which obtain an input sound signal
from their respective locations within a desired region, at a site. The transducer units 202
may include means to conduct provisional processing on the input sound signal. For
example, the transducer units 202 may amplify, filter and/or digitise the input sound signal to
create a transducer output signal which can be transmitted to a processing unit 204. The
transducer output signal is transmitted to the processing unit 204 by means of wired

connections 205a or wireless connections 205b.

The system of Figure 4 may also comprise at least one loudspeaker (not shown) connected

to processing unit 204 to provide for the active detection discussed above.

The processing unit 204 comprises the same components as processing unit 4 in Figure 2.
Of course, if the transducer units 202 digitise the transducer output signal prior to
transmission, then there is no need for an ADC within the processing unit 204. However, it
will be appreciated that the processing unit 204 can be configured appropriately to handle

the different types of signal it may receive.

The processing unit 204 in the embodiment of Figure 4 analyses and processes the
transducer output signal in the same way that processing unit 4 of Figure 2 analyses and
processes the input sound signal. The outcome of the analysis, i.e. whether signal patterns
characteristic of rodent USVs have been detected, is stored in a memory in processing unit
204.

The data stored in processing unit 204 can be accessed via external interface 216. This can
either be done locally by connecting a data processing device 218 such as a computer to the
external interface 216, for example, by means of a USB connection. Alternatively, the data
can be accessed remotely by connecting to an external network 206 either by means of a
wired connection 207a or a wireless connection 207b. External network can be connected to
one or more of a web server 208, a computer system 209 or a telecommunications network
210. The web server 208 means that the data and status of processing unit 204 can be
checked via a web portal or website. The telecommunications network 210 means that
notifications can be sent to operators when a certain event occurs, for example, if a rodent
USV is detected. An operator then may respond by visiting the site and carrying out a pest

control activity.

10
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The devices 1, 101 and system 201 of the present application are able to detect low level
animal pest infestations earlier and with reduced effort compared to current techniques.
There will also be fewer false-positive detections because the sounds detected can be
associated with a high degree of certainty to a particular animal pest. As discussed above
with respect to Figures 1a to 1d, the signal patterns identified were specific to mice and
would not be confused with other sounds. Other methods are far less reliable. For example,

an infrared beam in a monitoring trap can be broken by a spider or even dust.

Furthermore, the ability to communicate a positive detection remotely means that present
invention does not rely on the need for periodic and costly visits to inspect traps, etc. and
also reduces the number of times an operator may have to revisit a site or desired location
due to an unresolved infestation. In addition, the device and system can be operated
continuously, i.e. 24 hours a day, 7 days a week. The devices 1, 101 and system 201 lead to
higher productivity because an operator is able to focus on sites, or regions of a site, where
there is an active infestation and customise their response based on the number of USVs

detected. As a result, the risk to property and of the spread of disease is reduced.

Moreover, the active detection embodiment described above may alter animal behaviour in
other ways which may be beneficial to controlling infestations. For example, once a rodent
USV has been detected, the present invention could be used to attract mice into certain
regions, keeping them out from other regions. Alternatively, once a USV has been detect,
the active detection embodiment could be reconfigured to play a USV which deters animals
such as rodents from entering a certain region, i.e. the device or system could be used as a

deterrent.

In view of the foregoing description it will be evident to a person skilled in the art that various
modifications may be made within the scope of the invention. For example, the devices 1
and 101 of Figures 2 and 3 respectively could have a plurality of microphones 2, 102

connected to the processing unit 4, 104.

As illustrated by Figure 1 the signal processing, in one embodiment, makes used of
consecutive spectra of the ultrasonic sounds made by the animal, for a series of consecutive
times over a period of time. The graphs of these in Figure 1 show with the dark patches the
peaks of the signal intensity against frequency at each of those times. So for example a
constant tone would appear as a horizontal line at the frequency of that tone. As may be
seen from the graphs some of the in some of the ultrasound patterns the tones are not

constant and others have harmonics, which show as generally horizontal stripes.

11
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For the “roar” mentioned above, the signal processing performed by the system is according

to the following method.

First, the “lifespan” of the ultrasonic cry, the time between its beginning and end is compared
to a minimum length value (determined from experimental measurements of roars). If the
ultrasound pattern is too short in duration it is rejected as being a roar and the method does

not proceed further.

In a second step, an average is taken over a period of the ratio (see Figure 5) of the
spectrum’s peaks’ relative amplitude to their absolute amplitude. Here the absolute
amplitude is the height of the peak above zero and the relative amplitude is the height of the
peak above the point at the frequency of the peak on a line between the minima of the
spectrum nearest the peak. If this average is smaller than a experimentally determined value

then the ultrasound is again rejected as a roar; a screech or some noise is more likely,

In a third step it is checked whether the peaks in the spectrum form a harmonic series, which
is characteristic of a roar. For each of a set of points in time (for example all those points
samples) the intervals in frequency between the peaks are measured. The intervals for each
spectrum are then compared to each other by calculating a measure of similarity. (A
minimum of three peaks in a spectrum provides two intervals, which can then be compared
to each other. Four peaks provide three intervals which can then be compared to each
other.) The measures of similarity are averaged over the roar, in particular several sections
of it. If the average numerical similarity of the interval over sections of the roar is above a
particular experimentally determined value and if that is sustained for an experimentally
determined minimum period then the ultrasound is accepted as a roar. In short, the method
checks whether the roar is maintained as harmonic series. Note that the frequencies of the

peaks do not have to stay constant only the relative intervals between them.

Finally if the ultrasound has passed all of those three tests then it is identified by the system

as aroar.

For the “whistle” mentioned above, the signal processing performed by the system is

according to the following method.

First, the lifespan of the ultrasonic cry, the time between its beginning and end is compared

to a minimum length value (determined from experimental measurements of whistles). If the

12
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ultrasound pattern is too short in duration it is rejected as being a whistle and the method

does not proceed further.

In a second step, the number of peaks in the spectrum for a set of times during the whistle
(for example all the times sampled) is averaged. A whistle usually has only one peak and the
method checks to see if this average is near one. If the average is above an experimentally
determined value, an upper limit, then then it is rejected as a whistle and the method does
not proceed further, a screech or some noise being more likely. If the average is below that
limit then it is compared to an experimentally determined lower limit (lower than the upper
limit) then again it is rejected as a whistle if below this limit and the method does not proceed
further. However if the average is between those two limits, then the method proceeds to the

third step.

In the third step an average is taken over a period of the ratio of the spectrum’s peak’s
relative amplitude to their absolute amplitude. If this average is smaller than a experimentally
determined value then the ultrasound is again rejected as a whistle; a screech or some noise

is more likely,

Finally if the ultrasound has passed all of those three tests then it is identified by the system

as a whistle.

Note that to perform these processing the frequency spectra formed from the ultrasound
captured are preferably first smoothed, so that only the most significant peaks are

considered in the processing.

In the processing methods noted above a measure of similarity is used. Many such
measures can be constructed but a possible method is to first construct the “distance” d
between the two values V1 and V2 as d=abs(V2-V1)/abs(V2+v1), where abs() is the
absolute value, and then defining similarity as some inverse of that for example s=1-d, or
s=1/(1+d).

These exemplary methods identify characteristics patterns over time of the arrangement of

the strongest frequencies in the spectra of the ultrasound. Similar methods can be used to

identify other cries.

13



WO 2017/017451 PCT/GB2016/052306

Claims

1. A method of pest control, the method comprising:

monitoring for sounds in a desired region so as to obtain an input sound signal
within a predetermined frequency range;

analysing the obtained input sound signal to distinguish at least one ultrasonic
signal pattern characteristic of a sound made by an animal within the frequency range,

determining if an animal is present in the desired region based on the
distinguishing of the at least one ultrasonic signal pattern characteristic of a sound
made by the animal, and

an operator, in response to it being determined that an animal is present in the

desired region, visiting the desired region and carrying out a pest control activity.

2. A method according to claim 1, comprising transmitting a notification indicating that it
has been determined that an animal is present in the desired region to a location
remote from the desired region, the operator visiting the desired region in response to

the notification.

3. A method according to claim 2 wherein the notification is transmitted by a

telecommunications network.
4. A method according to any preceding claim, further comprising analysing the input
sound signal to distinguish between ultrasonic signal patterns characteristic of different

sounds made by the animal.

5. A method according to any one of the preceding claims, wherein digital signal

processing is used to analyse the input sound signal.

6. A method according to any one of the preceding claims, further comprising storing the

input sound signal in a memory prior to the analysis step.

7. A method according to any one of the preceding claims, further comprising transmitting

the input sound signal to a remote location.

8. A method according to any one of the preceding claims, further comprising transmitting

the input sound signal to a remote location prior to the analysis step.

14



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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A method according to claim 7 or 8, further comprising playing back the input sound

signal to an operator.

A method according to any one of the preceding claims, further comprising:
storing an ultrasonic signal pattern characteristic of a sound made by an animal;
and

outputting a sound corresponding to the stored ultrasonic signal pattern.

A method according to claim 10 wherein the sound output is such that the animal is

induced to approach the desired region.

A method according to claim 10 wherein the sound output is such that the animal is

induced to depart from the desired region.

A method according to claim 10 wherein the sound output is such that the animal is

induced to respond by making a call.

A method according to any of claims 10 to 13, wherein the sound output is a

vocalisation made by the animal.

A method according to any of the preceding claims, wherein the animal is a rodent.

A method according to claim 15, wherein the ultrasonic signal pattern is characteristic
of any one or more of a rodent whistle, a rodent roar or a call of a rodent pup
separated from its mother.

A device configured to store an ultrasonic signal pattern characteristic of a sound
made by an animal in a memory, the device comprising a first transducer configured to

output a sound corresponding to the stored signal ultrasonic pattern.

A device according to claim 17, wherein the sound output is such that an animal is

induced to approach the desired region.

A device according to claim 17, wherein the sound output is such that an animal is

induced to depart from the desired region.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
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A device according to claim 17, wherein the sound output is such that an animal is

induced to induced to respond by making a call.

A device according to any of claims 17 to 20, wherein the sound output is a

vocalisation made by the animal.

A device according to any one of claims 17 to 21, the device comprising:

a second transducer configured to monitor for sounds in the desired region so as
to obtain an input sound signal within a predetermined frequency range; and

a processing unit configured to analyse the input sound signal to distinguish at
least one ultrasonic signal pattern characteristic of a sound made by an animal within

the frequency range.

A device according to claim 22, wherein the device is configured to generate an output
signal, via the first transducer, if the at least one ultrasonic signal pattern characteristic

of a sound made by the animal is distinguished.

A device according to claim 22 or 23, wherein the processing unit is further configured
to analyse the input sound signal to distinguish between ultrasonic signal patterns

characteristic of different sounds made by the animal.

A device according to any one of claims 22 to 24, wherein the processing unit uses

digital signal processing to analyse the input sound signal.

A device according to any one of claims 22 to 25, wherein the device is configured to

store the input sound signal in a memory.

A device according to any one of claims 22 to 26, further comprising an external
interface, the external interface configured to enable data to be retrieved from the

device or to provide connection to an external network.

A device according to any of claims 22 to 27, wherein the animal distinguished is a

rodent.

A device according to claim 28, wherein the ultrasonic signal pattern is characteristic of
any one or more of a rodent whistle, a rodent roar or a call of a rodent pup separated

from its mother.

16
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30. A device according to any one of claims 22 to 29, wherein the second transducer is
separate to the remainder of the device and connected to the device by a suitable

connector such that the second transducer can be positioned away from the device.

31. A device according to any one of claims 22 to 30, further comprising a plurality of
second transducers.
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