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piratory attack to a user of the system. Historical data which precedes a respiratory attack is
statistically analyzed. The data relates to the locations where the user has been present and
includes environmental factors and optionally also human or animal contact factors. A loca-
tion at which a respiratory attack is most likely to have been triggered is derived as well 5
as a set of most likely plant types (or animal types, mold or dust mites) to have caused the
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A system and method for determining allergens which may present a risk of a respiratory

attack to a user of the system

FIELD OF THE INVENTION
This invention relates to a system and method for determining allergens that
may present a risk to a user. Such allergens may include plant pollen, animal dander, dust and

mold.

BACKGROUND OF THE INVENTION

The spread of respiratory allergies (allergic rhinitis) is increasing. Around one
third of adults in the US has respiratory allergies and up to 40% of children in the US are
allergic to respiratory allergens. Pollen, dust mites, mold and pet dander are allergen sources
for respiratory allergies.

There are many different types of pollen as well as many different examples of
the other types of allergen which can cause allergies. Without visiting a clinician, allergy
suffers are unlikely to know which types of airborne allergen they are allergic to. People
who have allergic rhinitis generally visit a clinician for allergen screening. This normally
involves a skin prick test or immunoglobulin E (IgE) blood test. This process is time-
consuming and not pleasant, especially for children.

Even if a subject does know which types of specific allergen they react to, it is
still a problem to avoid allergic reactions effectively, for a number of reasons.

First, there are many different types of airborne allergens. Only pollen
concentration is widely reported and forecast. However, a pollen forecast (in the newspapers,
on a smartphone app or on TV) is very generic and often does not give sufficient information
to particular individuals to know if the pollen presents a danger to them. For example, a high
pollen count does not necessarily mean that any particular individual will be affected,
because there are many different types of pollen, from different kinds of trees, from grass and
from a variety of weeds. A high overall pollen count does not necessarily indicate a strong
concentration of a specific pollen to which an individual will react. Conversely, a low pollen
count does not mean there is a low concentration of a particular allergen of concern to a

particular individual. For airborne allergens other than pollen, no objective data is available.
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Second, it is not clear when and where an individual is likely to be exposed to
a particular allergen. There are many opportunities for subjects to inhale airborne allergens,
like inhaling outdoor pollen, contacting dust mites carried by colleagues or classmates,
inhaling indoor mold, etc. However, people seldom know when and where they are at risk to
inhaling allergens, as the visible allergic reaction typically occurs at some point in the 24
hour period after inhaling the allergen.

There is therefore a need for a system and method which is better able to
determine when and where people are likely to be exposed to allergens which affect them,

and to be able to identify those allergens.

SUMMARY OF THE INVENTION

The invention is defined by the claims.

According to examples in accordance with an aspect of the invention, there is
provided a system for determining allergens which may present a risk of a respiratory attack
to a user of the system, comprising:

a processor;

a first input to the processor for receiving an indication that a respiratory
attack has taken place;

a location indicator; and

a second input to the processor for receiving historical data for a time period
which precedes the respiratory attack, wherein the historical data relates to locations of the
user during the time period, including at least environmental factors which comprise plant
types known to be present in the vicinity of the locations,

wherein the processor is adapted to process the historical data thereby to:

determine the location at which a respiratory attack is most likely to
have been triggered by assigning weights to the environmental factors; and

identify a set of most likely plant types to have caused the respiratory
attack based on the historical data associated with the determined location.

This system is able to identify possible allergens for the user of the system
without performing a skin prick test or requiring an expensive IgE blood test. It uses
statistical analysis of the conditions leading up to previous respiratory attacks, in particular
the combination of location information and environmental factors at those locations. Some

of this information may be input to the system partly manually by a user and other
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information may be provided automatically, for example the location information (from a
GPS system or other indication of location), pollen count information (from an external
database) and plant information (from an external database e.g. of crop locations). The
various factors are weighted so that a most likely location which caused a subsequent
respiratory attack may be determined.

From this location information, a most likely set of plants is determined which
may be the cause of the respiratory attack at that location.

A most basic implementation of the system is able to identify plant types for
which pollen is an allergen. The system may however also identify animal breeds causing an
allergy, or identify that mold or dust present a risk to a particular user.

Based on the information collected and determined by the system, it is first
possible to identify the allergens likely to be a risk factor for the user, but it is also then
possible to indicate where and when the specific user of the system is likely to become
exposed to their specific allergens. It is thus possible to indicate how to avoid becoming in
contact with those specific allergens.

The environmental factors relate to weather conditions at the locations visited
by the individual. The environmental factors may further comprise weather conditions at the
locations and pollen count information at the locations, and optionally also indoor conditions
comprising indoor humidity and/or room ventilation rate and/or indoor temperature. Thus,
the indoor and outdoor environments in the locations visited by the individual are monitored.

The weather conditions of the environmental factors comprise one or more of:

outdoor humidity;

wind speed;

wind direction;

temperature.

This weather condition information enables a risk of allergen exposure at a
certain location to be assessed.

The historical data may further comprise contact factors which comprise
animals known to be present at the locations and optionally also people known to be present
at the locations. Weights are then also assigned to the contact factors for the purposes of
determining the location. Different people may be assigned different weighting, for example
according to the pets that they have or other information about those individuals, such as the
plants that they have in their garden. This information is typically provided manually by the

user to the system. The system may then also identify animal types which are the cause of
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allergic reactions. Thus, animals and plants may both be treated in the same way by the
system.

The processor is for example adapted to identify a set of most likely plant
types by applying weightings to each plant type relating at least to the amount of the plant
type present at the determined location. Thus, once a location has been identified, if a plant is
the possible cause (rather than a pet, for example) the most likely plant types are determined
based on information about that particular location.

In this way, there is a two stage process for identifying the allergen source.
First the most likely location is derived from historical information about all locations visited
by the user of the system, and then for the particular location a statistical analysis of possible
plant types is carried out.

The weightings for each plant type for example relate to the environmental
factors (pollen count, pollution levels, wind information) and a general known allergenicity
level for that plant type.

For one respiratory attack, a set of most likely causes is thus identified. The
processor is preferably adapted to identify a more accurate set of most likely plant types by
combining the sets of most likely plant types from multiple preceding respiratory attacks. In
this way, the likely causes of an attack can be narrowed with the benefit of additional
information.

The time period over which monitoring is appropriate for example has a
maximum duration of 48 hours, and monitoring may be performed for a period of time of
between 6 and 36 hours leading up to an attack or a time period between 12 and 36 hours. A
short duration will give low data storage requirement and a long duration will give better
accuracy but requires more data storage. 24 hours is the typical maximum time period which
may elapse before a respiratory attack is evident after an exposure to an allergen.

In addition to identifying likely allergens for the user, the processor may also
be adapted to provide recommendations for locations for the user to avoid a respiratory
attack.

Examples in accordance with another aspect of the invention provide a method
for determining allergens which may present arisk level of a respiratory attack to a user of
the system, comprising:

tracking the location of the user;

receiving an input indicating a respiratory attack;
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receiving historical data for a time period which precedes a respiratory attack,
wherein the historical data relates to locations of the user during the time period, including at
least environmental factors which comprise plant types known to be present at the locations;
and

processing the historical data thereby to:

determine the location at which a respiratory attack is most likely to
have been triggered by assigning weights to the environmental factors; and

identify a set of most likely plant types to have caused the respiratory
attack based on the historical data associated with the determined location.

The environmental factors may further comprise weather conditions at the
locations and pollen count information at the locations, and optionally also indoor conditions
comprising indoor humidity and/or room ventilation rate and/or indoor temperature and the
weather conditions of the environmental factors comprise one or more of outdoor humidity,
wind speed, wind direction and temperature.

The method may comprise identifying a set of most likely plant types by
applying weightings to each plant type relating at least to the amount of the plant type present
at the determined location.

The method may comprise identifying a set of most likely plant types by
combining the sets of most likely plant types from multiple preceding respiratory attacks.

The method may also be used to provide recommendations for locations and
actions for the user to avoid a respiratory attack.

The historical data may further comprise contact factors which comprise
animals known to be present at the locations and optionally also people known to be present
at the locations.

The invention may be implemented at least in part by software, and thus
provides a computer program comprising computer program code means which is adapted,

when said program is run on a computer, to implement the method defined above.

BRIEF DESCRIPTION OF THE DRAWINGS

Examples of the invention will now be described in detail with reference to the
accompanying drawings, in which:

Figure 1 shows a system for identifying allergens of risk to a user;

Figure 2 shows a method for identifying allergens of risk to a user; and
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Figure 3 illustrates an example of a computer for implementing the processor

of the system of Figure 1.

DETAILED DESCRIPTION OF THE EMBODIMENTS

The invention provides a system and method for determining allergens which
may present a risk of a respiratory attack to a user of the system. Historical data which
precedes a respiratory attack is statistically analyzed. The data relates to the locations where
the user has been present and includes environmental factors and optionally also human or
animal contact factors. A location at which a respiratory attack is most likely to have been
triggered is derived as well as a set of most likely plant types (or animal types, mold or dust
mites) to have caused the respiratory attack.

Figure 1 shows a system 10 in accordance with one example of the invention.
The system shown is associated with (and carried by) a particular user.

The system 10 is for determining allergens which may present a risk of a
respiratory attack to a user of the system. It comprises a processor 12 and a location indicator
14 for identifying or tracking the location of the user. The location indicator is for example a
location sensor such as a GPS sensor. However, other methods of identifying location may be
used, such as imaging information, for example images from Google Glass. These images
may also enable location to be tracked over the time period of interest.

A memory 13 is used for storing data over a moving time window, so that
historical data is available when needed.

The processor and location indicator may be part of a mobile telephone or
tablet 16. Thus, the invention may be implemented by loading suitable software onto a
mobile telephone, which may already include all the hardware necessary to implement the
system of the invention.

The processor has a first input 18 for receiving an indication that a respiratory
attack ("RA") has taken place and a second input 20 for receiving historical data ("Hist") for
a time period which precedes the respiratory attack. This data is received from the memory
13. When a user has a respiratory attack such as an asthma attack, a simple emergency button
may be pressed by the user. This enables the system to take a capture of the historical data.

The processor 12 determines, from the historical data, the location at which a
respiratory attack is most likely to have been triggered. For the determined location, a most

likely allergen or set of possible allergens is then derived.
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The historical data 20 is received from the memory, which in turn obtains the
data from a database 22, for example by connection over the internet. The historical data 20
is basically information which affects the probability of being exposed to allergens in
dependence on location.

The historical data in particular includes environmental factors 24 and
optionally also contact factors 26.

The environmental factors are for example part of the data in the database and
comprise plant types known to be present in the vicinity of the locations. Thus, the database
stores a map of plant crop varieties and locations. The environmental factors also include
weather conditions at the locations and pollen count information at the locations. Particle
concentration levels may also be monitored.

The weather conditions comprise one or more of outdoor humidity, wind
speed, wind direction and temperature. These may all be obtained from the database 22, but
some or all may equally be obtained by local sensors forming part of the system, such as a
temperature sensor, a relative humidity sensor and a particulate concentration sensor. These
are all outdoor weather conditions, but the environmental factors may further comprise
indoor conditions such as indoor humidity and/or room ventilation rate and indoor particulate
concentration. This information may be obtained from local sensors, or for example by
communication with a building management system.

Thus, the indoor and outdoor environments in the locations visited by the
individual are monitored over time. These environmental factors enable a risk of allergen
exposure at a certain location to be assessed.

The historical data also preferably includes contact factors 26, for example
relating to pet interaction which takes place at the location. However, it may include
interaction with people, for example when the pets of those other people are identified as risk
factors associated with those people.

This contact information is more specific to the individual and is therefore less
able to be obtained from a shared database 22. Instead, the processor has a third input 28 for
receiving information ("Info") from the user which provides a higher degree of tailoring of
the system to the particular user. For this reason, the contact factors 26 are shown as part of
the device 16 rather than the database 22.

The processor first determines the most likely location where the exposure to

an allergen took place based on the historical information.
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To do this, the environmental factors and optionally also the contact factors
are each assigned a weighting, and the time during which the location was visited is also
taken into account. There is a weighting allocated to each factor which is taken into account.

Each factor is converted into a weighting, for example from 1 to 5 (other
scales may be used, such as 1, 3, 5, 7 so the highest weighting has more influence).

For example, a wind speed below 5km/h may have a weighting of 1 and a
wind speed above 50km/h may have a weighting of 5, with the intermediate wind speeds
divided into the remaining bands 2 to 4. A particle concentration (such as PM2.5 or PM10)
may be treated in the same way. For example, a PM2.5 concentration below Sug/m* may
correspond to a weighting of 1 and a PM2.5 concentration above 50ug/m’ may correspond to
a weighting of 5.

All other factors which are measured as a numerical scale may be treated in
the same way, such as temperature, humidity, room ventilation rate, pollen count.

Humidity is for example a key indicator for allergen release. High humidity
could cause allergen release from pollen and enable pollen attachment to other small
particles. The allergen on small particles has higher chance to be inhaled.

Note that some factors may not have the full range of possible values 1 to 5,
and furthermore there may only be some values of interest. For example, temperature may
be considered to contribute less to the risk of an allergen attach (it may for example relate to
mold spores), so only a narrow temperature range (e.g. 22 - 35°C) may be relevant, and even
then only a weighting of 3 may be appropriate.

Other factors may be more binary in nature, and thus have a weighting of only
1 or 5 (or other value) such as pet interaction. Different animals may receive a different
weighting. Furthermore, presence in the location where the pet lives will receive a higher
weighting than contact with a person who has a pet in their home (i.e. only indirect contact
with their pet).

Plants present in the vicinity of the location may have a weighting according
to the distance of the crop to the nearest location occupied. Thus, the weighting for plants
being nearby may be a function of the distance to the known location of the plants. Different
plants may also have a different weighting according to their known general allergenicity.

The weightings may all be multiplied together (which is why in the example
above the lowest score is 1) to provide an overall score.

This overall score applies to a particular location when those particular

conditions are present. Examples of the locations are at home indoors, at home outdoors, on
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the commute to work and at work indoors. Different contact factors are present at the
different locations such as the immediate family at home, pets at home, and the colleagues at
work (giving indirect contact to their associated pets).

The time at which the user is present at each location is also taken into
account. and it is used as a multiplier. Thus, for a particular location, the overall score is
multiplied by the time for which that overall score is applicable. Over the duration of the
time the user is at the location, the overall score may evolve. The final score for that location
is then the combination of the individual time periods. In other words, a total integrated
score over time is obtained.

The time period may be as simple as an actual time duration (scaled so that the
multiplication by time is appropriate, i.e. a nominal time period has value of 1). However, the
time period may also be defined with weighted values, for example particularly if the
weightings are not calculated every second or minute. For example, a time period in the
range 0-30 minutes may be a weighting of 1; 30 minutes to 1 hour may be a weighting of 3
and more than 1 hour may have a weighting of 5. The weighting applied will ensure that the
effect of the time duration is correctly taken into account compared to the other weighting
values.

The allergen risk level A for that location (i.e. the final score) becomes:

A:Zi WiXti

Wi is the overall score (i.e. risk level) during a time period t; and the product is
summed to provide a final score over the full time period when present at the location.

From the allergen risk levels for the different locations visited by the user
before a respiratory attack, a most likely location which caused the attack is in this way
identified.

Note that the approach above is only one example. Basically, the approach
involves taking multiple risk factors into account which can be assessed for a particular
location, and deriving a risk level for that location. Risk levels for different locations can
then be compared. The way factors contribute to risk levels can be determined based on
analysis of data for multiple system users or from experimental work. A default setting for
the weightings may be used, which may then evolve as more data is collected.

For the identified location, a set of most likely plant (or indeed animal) types

to have caused the respiratory attack is determined based on the historical data associated
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with the determined location. Note that there may be more than one location identified. For
example rather than seeking the location with the highest risk score, multiple locations with a
risk score exceeding a threshold may be analyzed in the following steps of the method.

For example, a single location most likely to be the cause may be identified as
the commute to work (where "location" is used broadly, and may include a journey or
scenario, 1.e. a set of time-sequential locations).

The processor then identifies a set of most likely plant types responsible for
the allergens on the commute to work (there may be no animals associated with this journey).

This involves using the plant information along the commute route together
with the the related allergic factors for each kind of plant including its amount, pollen count,
pollen allergenicity level, local environmental factors such as wind and air pollution level,
humidity and distance to the plants.

This basically involves dividing the overall risk factor A for the commute into
the factors for the different plants that are experienced at that location (i.e. journey).

By assigning weights to these factors, in the manner explained above, a
probability value can be assigned to the different plant types that have been in the vicinity of
the user.

A most likely set of possible allergen sources is then determined according to the probability,
for example a set of 5 most likely allergen sources.

Each plant type may have different weightings for the amount of plant present,
the wind speed, the allergenicity level, the pollen count and the particulate air pollution level,
because these factors may correlate differently with allergen risk for different plants. For
example, wind speed will affect different plant pollens differently.

Each plant type may then have its own allergen risk score which is the product
of these weighting factors. Again, with a lowest weighting of 1, the corresponding factor will
have no influence on the risk score.

Thus, the first step provides a general risk level for a location (or journey)
whereas the second step provides a specific risk level associated with each plant.

The system eventually outputs a list of probable allergens (shown as the output
30, "All"). It may also indicate locations to be avoided, shown as output 31 ("Loc") or
indeed it may generate routes (for example as part of a navigation system) which avoid
locations where the identified allergens are known to be present.

To continuously maintain accuracy, the model (i.e. the database content and

the weighting scores) can be improved by data learning. Furthermore, the algorithm operated
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by the processor may be updated (e.g. by input 28) by an exclusion function so that it
excludes allergens and allergen sources that are already known not to be triggers for the user.
This will provide a personalized allergen estimation model.

First, the data learning is used to customize weighting of each factor as
explained above for the particular user. Second, the exclusion function is used to narrow
down the possible allergens in long term monitoring.

The information for the exclusion function may be input by the user as
mentioned above, but equally it may be determined based on analysis of the date for a set of
allergic reactions.

For one respiratory attack, a set of most likely causes is identified. The
processor may identify a set of most likely plant (or animal) types or locations which given
an exposure to dust mites by combining the sets of most likely plant (or animal) types and
other information from multiple preceding respiratory attacks. For example, if there are
possible allergens A to G, and the top five are identified at each respiratory attack, there
should be overlap of the actual causes. If one allergen type only appears infrequently in the
list, it can be discarded and identified as a type which the user does not react to. This analysis
may of course be based on a more rigorous statistical analysis. By excluding allergens from
the analysis, calculation amount and time is reduced.

This system is in this way able to identify possible allergens for the user of the
system without performing a skin prick test or requiring an expensive IgE blood test. It uses
statistical analysis of the conditions leading up to previous respiratory attacks, in particular
the combination of location information and environmental and optional contact factors at
those locations. It is also possible for the system to indicate where and when the specific
user of the system is likely to become exposed to their specific allergens. It is thus possible to
indicate how to avoid becoming in contact with those specific allergens.

As mentioned above, a core aspect of the system is to enable a general pollen
allergy to be refined to identify specific pollen allergies. In addition, the system may identify
allergy to mold, dust, mites or other allergens.

By way of example, key indicators for dust and mold can be obtained from the
PM10 concentration and indoor humidity. Thus, indoor humidity and PM10 concentration
may form part of the historical data so that these risk factors may also be identified.

The weighting rule for relative humidity is that a higher humidity corresponds
to a larger weighting value and a higher PM10 concentration corresponds to a larger

weighting value.
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An indication of cleaning frequency may also be used. Frequent cleaning
corresponds to a lower weighting. Indoor cleaning information may be obtained in automated
way from wireless communication with a floor care device, or it may be obtained based on
detected fluctuations in PM10 data.

If the indoor humidity in the location is always higher than 80% and cleaning
frequency is low, there is an increased likelihood of indoor mold.

All of these various factors may be monitored. As a minimum, the system has
the capability to identify different pollen types. However, in an extended implementation, it
may identify an allergy of any of the various different types described above.

The time period for example has a duration of between 6 hours and 36 hours
for example a full 24 hour period. This is the typical time period which may elapse before a
respiratory attack is evident after an exposure to an allergen.

Figure 2 shows a method for determining allergens which may present a risk
level of a respiratory attack to a user of the system, comprising:

in step 32, tracking the location of the user;

in step 33, receiving an input indicating a respiratory attack (RA);

in step 34, receiving historical data for a time period which precedes the
respiratory attack, wherein the historical data relates to locations of the user during the time
period.

As explained above, the historical data includes environmental factors which
comprise plant types known to be present at the locations, weather conditions at the locations
and pollen count information at the locations; and optionally also contact factors which
comprise animals known to be present at the locations.

In step 36, the historical data is processed.

In step 36a the location at which a respiratory attack is most likely to have
been triggered is determined by assigning weights to the environmental factors and contact
factors if used.

In step 36b, a set of most likely plant types to have caused the respiratory
attack is determined based on the historical data associated with the determined location.

In step 36c¢, recommendations are provided for locations for the user to avoid a
respiratory attack.

The method may identify the main risk allergens as plants or animals or a

combination of both. They are processed in the same way, with corresponding weightings.
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The system may be divided into different parts in different ways. For example
there are various sensors used, including a location indicator (such as a GSM signal processor
for triangulation, or a GPS or other satellite positioning system or an imaging device which
can indicate the location based on visualization), and optional other sensors such as
temperature, humidity and pollution sensors. There may be other sensors such as
physiological sensors. These sensors may all be part of the system, or else some sensors may
be part of other devices (with other primary functions) with which the system communicates.

The system described above makes use of a processor 12 for processing data.

Figure 3 illustrates an example of a computer 40 for implementing the
processor described above.

The computer 40 includes, but is not limited to, PCs, workstations, laptops,
PDAs, palm devices, servers, storages, and the like. Generally, in terms of hardware
architecture, the computer 40 may include one or more processors 41, memory 42, and one or
more 1/0O devices 43 that are communicatively coupled via a local interface (not shown). The
local interface can be, for example but not limited to, one or more buses or other wired or
wireless connections, as is known in the art. The local interface may have additional
elements, such as controllers, buffers (caches), drivers, repeaters, and receivers, to enable
communications. Further, the local interface may include address, control, and/or data
connections to enable appropriate communications among the aforementioned components.

The processor 41 is a hardware device for executing software that can be
stored in the memory 42. The processor 41 can be virtually any custom made or
commercially available processor, a central processing unit (CPU), a digital signal processor
(DSP), or an auxiliary processor among several processors associated with the computer 40,
and the processor 41 may be a semiconductor based microprocessor (in the form of a
microchip) or a microprocessor.

The memory 42 can include any one or combination of volatile memory
elements (e.g., random access memory (RAM), such as dynamic random access memory
(DRAM), static random access memory (SRAM), etc.) and non-volatile memory elements
(e.g., ROM, erasable programmable read only memory (EPROM), electronically erasable
programmable read only memory (EEPROM), programmable read only memory (PROM),
tape, compact disc read only memory (CD-ROM), disk, diskette, cartridge, cassette or the
like, etc.). Moreover, the memory 42 may incorporate electronic, magnetic, optical, and/or

other types of storage media. Note that the memory 42 can have a distributed architecture,
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where various components are situated remote from one another, but can be accessed by the
processor 41.

The software in the memory 42 may include one or more separate programs,
each of which comprises an ordered listing of executable instructions for implementing
logical functions. The software in the memory 42 includes a suitable operating system (O/S)
44, compiler 45, source code 46, and one or more applications 47 in accordance with
exemplary embodiments.

The application 47 comprises numerous functional components such as
computational units, logic, functional units, processes, operations, virtual entities, and/or
modules.

The operating system 44 controls the execution of computer programs, and
provides scheduling, input-output control, file and data management, memory management,
and communication control and related services.

Application 47 may be a source program, executable program (object code),
script, or any other entity comprising a set of instructions to be performed. When a source
program, then the program is usually translated via a compiler (such as the compiler 45),
assembler, interpreter, or the like, which may or may not be included within the memory 42,
so as to operate properly in connection with the operating system 44. Furthermore, the
application 47 can be written as an object oriented programming language, which has classes
of data and methods, or a procedure programming language, which has routines, subroutines,
and/or functions, for example but not limited to, C, C++, C#, Pascal, BASIC, API calls,
HTML, XHTML, XML, ASP scripts, JavaScript, FORTRAN, COBOL, Perl, Java, ADA,
.NET, and the like.

The /0 devices 43 may include input devices such as, for example but not
limited to, a mouse, keyboard, scanner, microphone, camera, etc. Furthermore, the I/0
devices 43 may also include output devices, for example but not limited to a printer, display,
etc. Finally, the I/O devices 43 may further include devices that communicate both inputs and
outputs, for instance but not limited to, a network interface controller (NIC) or
modulator/demodulator (for accessing remote devices, other files, devices, systems, or a
network), a radio frequency (RF) or other transceiver, a telephonic interface, a bridge, a
router, etc. The I/0O devices 43 also include components for communicating over various
networks, such as the Internet or intranet.

When the computer 40 is in operation, the processor 41 is configured to

execute software stored within the memory 42, to communicate data to and from the memory
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42, and to generally control operations of the computer 40 pursuant to the software. The
application 47 and the operating system 44 are read, in whole or in part, by the processor 41,
perhaps buffered within the processor 41, and then executed.

When the application 47 is implemented in software it should be noted that the
application 47 can be stored on virtually any computer readable medium for use by or in
connection with any computer related system or method. In the context of this document, a
computer readable medium may be an electronic, magnetic, optical, or other physical device
or means that can contain or store a computer program for use by or in connection with a
computer related system or method.

The invention may be used as part of a pollution mask or air purifier system or
HVAC system or dehumidifier.

Other variations to the disclosed embodiments can be understood and effected
by those skilled in the art in practicing the claimed invention, from a study of the drawings,
the disclosure, and the appended claims. In the claims, the word "comprising" does not
exclude other elements or steps, and the indefinite article "a" or "an" does not exclude a
plurality. The mere fact that certain measures are recited in mutually different dependent
claims does not indicate that a combination of these measured cannot be used to advantage.

Any reference signs in the claims should not be construed as limiting the scope.
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CLAIMS:

1. A system for determining allergens which may present a risk of a respiratory
attack to a user of the system, comprising:
a processor (12);
a first input (18) to the processor for receiving an indication that a respiratory
attack has taken place;
a location indicator (14); and
a second input (20) to the processor for receiving historical data for a time
period which precedes the respiratory attack, wherein the historical data relates to locations
of the user during the time period, including at least environmental factors (24) which
comprise at least plant types known to be present in the vicinity of the locations,
wherein the processor (12) is adapted to process the historical data thereby to:
determine the location at which a respiratory attack is most likely to
have been triggered by assigning weights to the environmental factors; and
identify a set (30) of most likely plant types to have caused the

respiratory attack based on the historical data associated with the determined location.

2. A system as claimed in claim 1, wherein the historical data further comprises
contact factors (26) which comprise animals known to be present at the locations and
optionally also people known to be present at the locations, and wherein weights are also

assigned to the contact factors.

3. A system as claimed in claim 1 or 2, wherein the environmental factors (24)
further comprise weather conditions at the locations and pollen count information at the
locations, and optionally also indoor conditions comprising indoor humidity and/or room

ventilation rate and/or temperature.

4. A system as claimed in claim 3, wherein the weather conditions of the
environmental factors comprise one or more of:

outdoor humidity;
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wind speed;
wind direction;
temperature.
5. A system as claimed in any preceding claim, wherein the processor (12) is

adapted to identify a set of most likely plant types by applying weightings to each plant type

relating at least to the amount of the plant type present at the determined location.

6. A system as claimed in claim 5, wherein the weightings for each plant type

further relate to the environmental factors and a pollen allergenicity level.

7. A system as claimed in any preceding claim, wherein the processor (12) is
adapted to identify a set of most likely plant types by combining the sets of most likely plant

types from multiple preceding respiratory attacks.

8. A system as claimed in any preceding claim, wherein the time period has a

duration of between 6 hours and 36 hours.

9. A system as claimed in any preceding claim, wherein the processor (12) is
adapted to provide recommendations (31) for locations for the user to avoid a respiratory

attack.

10. A method for determining allergens which may present a risk level of a
respiratory attack to a user of the system, comprising:

(32) tracking the location of the user;

(33) receiving an input indicating a respiratory attack;

(34) receiving historical data for a time period which precedes a respiratory
attack, wherein the historical data relates to locations of the user during the time period,
including at least environmental factors which comprise plant types known to be present at
the locations; and

(36) processing the historical data thereby to:

(36a) determine the location at which a respiratory attack is most

likely to have been triggered by assigning weights to the environmental factors; and
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(36b) identify a set of most likely plant types to have caused the

respiratory attack based on the historical data associated with the determined location.

11. A method as claimed in claim 10, wherein the environmental factors further
comprise weather conditions at the locations and pollen count information at the locations,
and optionally also indoor conditions comprising indoor humidity and/or room ventilation
rate and/or indoor temperature and the weather conditions of the environmental factors

comprise one or more of outdoor humidity, wind speed, wind direction and temperature.

12. A method as claimed in claim 10 or 11, comprising identifying a set of most
likely plant types by applying weightings to each plant type relating at least to the amount of

the plant type present at the determined location.

13. A method as claimed in any one of claims 10 to 12, comprising identifying a
set of most likely plant types by combining the sets of most likely plant types from multiple

preceding respiratory attacks.

14. A method as claimed in any one of claims 10 to 13, wherein the historical data
further comprises contact factors which comprise animals known to be present at the

locations and optionally also people known to be present at the locations.

15. A computer program comprising computer program code means which is
adapted, when said program is run on a computer, to implement the method of any one of

claims 10 to 14,
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