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METHOD, COMMUNICATION SYSTEM AND
COMPUTER PROGRAM FOR PROVIDING
INFORMATION INDICATIVE OF
CONCENTRATION OF ALLERGENS IN THE
ENVIRONMENT

[0001] The present invention relates in general to the field
of apparatus and methods for processing digital data. In
particular, the present invention relates to a method for
providing information indicative of concentration of aller-
gens in the environment and to a communication system and
a computer program configured to implement said method.
[0002] According to the present invention, the expression
“respiratory difficulty symptoms” comprises symptoms
associated mainly with allergic rhinitis such as a sensation of
blocked nasal respiration, runny nose (colorless, fluid,
serous secretion emitted by the nasal mucous glands), itchi-
ness of the nose which often affects the palate as well, and
sneezing fits; and symptoms associated mainly with allergic
asthma such as, wheezing, dyspnea (breathing difficulties),
sensation of blocked chest and coughing.

[0003] In-depth studies have shown that there exists a
close correlation between rhinitis and allergic asthma. It is
estimated in fact that about one third of patients with rhinitis
also suffer from asthma and that rhinitis is present in a very
large number of persons suffering from allergic asthma.
Precisely for these reasons, sometimes rhinitis and asthma
are grouped together—ypractically as the same disorder—
under the name “united airways disease” (UAD).

[0004] The aforementioned respiratory difficulty symp-
toms are usually triggered by the presence in the environ-
ment of allergens, such as pollens, which enter the organism
via the respiration and trigger an anomalous immunological
response.

[0005] The concentration of various types of pollens in the
environment is typically detected by means of a network of
particle measurement devices which are distributed over the
territory. The data supplied by the particle measurement
devices are collected in a pollen bulletin which is published
(for example on an Internet site) so that it can be consulted
by users. A pollen bulletin generally comprises a list of areas
(for example in the form of an interactive map divided into
regions) and, for each area, an indication of the average
concentration (for example, none, low, medium or high) for
each type of pollen.

[0006] A person suffering from allergic rhinitis and/or
allergic asthma may consult the pollen bulletin selecting an
area which is of interest to them and viewing the average
concentration of the various types of pollens in the selected
area. The person may thus evaluate in advance whether, if
she/he decides to go to that area, she/he will be exposed to
the risk of developing one or more of the symptoms asso-
ciated with allergic rhinitis and/or asthma allergy and, if this
is the case, may decide what measures to take (for example
she/he may take with her/him a drug for counteracting the
symptoms or may decide not to go to that area).

[0007] The Applicant has observed that the pollen bulle-
tins obtained from the data detected by the particle mea-
surement devices are not entirely reliable.

[0008] Said data is in fact updated only periodically,
typically once a week. It therefore does not take into account
variations in the concentrations of the pollens over shorter
time scale, for example due to sudden variations in the
weather conditions.
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[0009] The pollen bulletins moreover provide the average
concentration of the pollens in relatively large areas, typi-
cally regions. However, the concentration of an allergen may
vary significantly from one place to another within the area.
Tt may happen, for example that the average concentration of
an allergen in a certain area as indicated by the bulletin is
significantly lower than its actual concentration in the exact
location where the person wishes to go. This may result, in
a disadvantageous manner, in the person being exposed
unknowingly to the risk of an allergic asthma and/or allergic
rhinitis attack.

[0010] An object of the present invention is to provide a
method for providing information indicative of concentra-
tion of allergens in the environment, which solves at least
one of the aforementioned problems.

[0011] In particular, an object of the present invention is to
provide a method for providing information indicative of
concentration of allergens in the environment, which allows
providing persons suffering from respiratory difficulty
symptoms (associated generally with allergic asthma and/or
rhinitis attacks) with more accurate information about the
actual concentration of the allergens compared to that indi-
cated in the pollen bulletins, so as to minimize the risk that
these persons are exposed unknowingly to an allergic
asthma and/or allergic rhinitis attack.

[0012] According to embodiments of the present inven-
tion, a person detecting a respiratory difficulty symptom
(presumably due to the presence of an allergen in the
environment) records information relating to the detected
symptom using her/his mobile device. The recording com-
prises providing subjective information relating to the
detected respiratory difficulty symptom via a graphical intet-
face of the mobile device. The mobile device completes the
information relating to the detected symptom with automati-
cally generated objective information.

[0013] Then, at least part of the recorded information
relating to the detected symptom is shared by the mobile
device on a sharing server. Any other mobile device may
receive the share part of the recorded information relating to
the detected symptom from the sharing server and display it
on a map shown by its display.

[0014] Therefore, basically, according to the present
invention the information from the pollen bulletins as dis-
played by the mobile terminals of persons suffering from
respiratory difficulty symptoms are corrected or completed
by the shared information which those who have detected
respiratory difficulty symptoms have recorded on their own
mobile terminals.

[0015] This advantageously results in the provision of
more accurate information about the actual concentration of
the allergens compared to that indicated in the pollen bul-
letins, which allows to minimize the risk that a person
suffering from respiratory difficulty symptoms is exposed
unknowingly to an allergic asthma and/or allergic rhinitis
attack.

[0016] First of all, indeed, the recorded information on the
detected respiratory difficulty symptoms are particularly
reliable. By interacting with the graphical interface of her/
his mobile device (which the person always has with them),
the person may indeed easily record on her/his mobile
device the subjective and objective information relating to
each respiratory difficulty symptom as soon as the event has
finished. The information relating to each detected symptom
is therefore advantageously complete and reliable, both
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because the person immediately provides subjective infor-
mation (without therefore having to try to remember things
days or weeks later) and because said subjective information
is completed with objective information generated automati-
cally by the mobile device.

[0017] Moreover, the recorded information on the
detected respiratory difficulty symptoms are more accurate
than those coming from the pollen bulletin, both from the
spatial point of view and from the temporal point of view.
Such information (and in particular the objective informa-
tion) may indeed specify the exact location where the
symptom has been detected, by contrast with the relatively
large areas for which pollen bulletins usually provide aver-
age concentration of pollens.

[0018] Besides, such information may be recorded and
shared substantially in real time after the detected event is
finished. Hence, variations in the concentrations of the
pollens over very short time scale (for example due to
sudden variations in the weather conditions) may be
reflected in such information.

[0019] If, for example, a person has respiratory difficulty
symptoms (for example symptoms of an asthma attack)
which are very severe, presumably triggered by oleaceae
plants in a location situated in an area which, according to
the bulletin, should have had a low concentration of this type
of pollen, the person may share with other persons at least
some of the information relating to her/his symptoms
recorded on her/his mobile device. In this way, the other
persons are advantageously informed of the fact that, for
example, the concentration of oleaceae plants in that loca-
tion is presumably higher than that indicated in the bulletin
and they may therefore avoid any accidental exposure to
said allergen.

[0020] According to a first aspect, the present invention
provides a method for providing information indicative of
concentration of at least one allergen in the environment, the
method comprising:

[0021] a) recording on a mobile device information relat-
ing to detection of a respiratory difficulty symptom in a
person, the recording comprising receiving from the per-
son, via a graphical interface of the mobile device, at least
one subjective information relating to the detected respi-
ratory difficulty symptom and automatically generating at
least one objective information relating to the detected
respiratory difficulty symptom;

[0022] b) sharing on a sharing server at least part of the
information relating to the detected respiratory difficulty
symptom and recorded on the mobile device; and

[0023] c) at a further mobile device, receiving from the
sharing server the shared at least part of the information
relating to the detected respiratory difficulty symptom and
displaying the shared at least part of the information
relating to the detected respiratory difficulty symptom on
a map shown by a display of the further mobile device.
Preferably, during step a), receiving the at least one
subjective information comprises receiving an indication
of a probable cause of the detected respiratory difficulty
symptom and/or an indication of the severity of the
detected respiratory difficulty symptom.

[0024] Preferably, during step a), automatically generating
at least one objective information comprises automatically
generating a place where the symptom was detected and/or
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a date and time at which the symptom was detected, the
place and the date and time being automatically detected by
the mobile device.
[0025] According to advantageous embodiments, step a)
also comprises locally storing the at least one objective
information and the at least one subjective information
relating to the detected respiratory difficulty symptom on the
mobile device.
[0026] Preferably, step b) comprises extracting signaling
information relating to the detected respiratory difficulty
symptom from the at least one objective information and the
at least one subjective information and transmitting the
signaling information to the sharing server via a mobile
radio network.
[0027] According to advantageous embodiments, at step
b) the signaling information comprises the place where the
symptom was detected, the date and time at which the
symptom was detected and the indication of the probable
cause of the detected respiratory difficulty symptom.
[0028] Optionally, at step b) the signaling information also
comprises the indication of the severity of the detected
respiratory difficulty symptom.
[0029] Preferably, step b) comprises storing the signaling
information on the sharing server in an anonymous and
non-traceable way.
[0030] In addition or alternatively, step b) comprises stor-
ing the signaling information on the sharing server for a
finite time and deleted from the sharing server upon expiry
of the finite time.
[0031] According to advantageous embodiments, step c)
comprises showing on the map an indicator symbol corre-
sponding to the signaling information.
[0032] Preferably, step ¢) comprises showing the indicator
symbol on the map substantially at the place where the
symptom was detected as specified in the signaling infor-
mation.
[0033] Preferably, step ¢) comprises, upon manual selec-
tion of the indicator symbol, showing on the display of the
further mobile device a pop-up menu containing the signal-
ing information.
[0034] Optionally, the method further comprises entering
the at least one objective information and the at least one
subjective information relating to the detected respiratory
difficulty symptom in a therapeutic diary of the person,
stored on the mobile device, the therapeutic diary compris-
ing a temporally ordered list of respiratory difficulty symp-
toms detected by the person and recorded on the mobile
device.

[0035] According to a second aspect, the present invention

provides a communication system for providing information

indicative of concentration of at least one allergen in the
environment, the communication system comprising:

[0036] a)amobiledevice configured to record information
relating to detection of a respiratory difficulty symptom in
a person, the mobile device being configured to receive
from the person, via a graphical interface of the mobile
device, at least one subjective information relating to the
detected respiratory difficulty symptom and to automati-
cally generate at least one objective information relating
to the detected respiratory difficulty symptom;

[0037] b) a sharing server configured to receive from the
mobile device at least part of the information relating to
the detected respiratory difficulty symptom and recorded
on the mobile device; and
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[0038] c¢) a further mobile device configured to receive
from the sharing server the shared at least part of the
information relating to the detected respiratory difficulty
symptom and to display the shared at least part of the
information relating to the detected respiratory difficulty
symptom on a map shown by a display of the further
mobile device.

[0039] According to a third aspect, the present invention
provides a computer program product loadable in the
memory of at least one computer, configured to perform the
method as set forth above, when the program is run by the
at least one computer.
[0040] The present invention will be illustrated in greater
detail by means of the attached drawings which are provided
by way of a non-limiting example and in which:
[0041] FIG. 1 schematically shows a communication sys-
tem for providing information indicative of the concentra-
tion of allergens in the environment, according to an
embodiment of the present invention;
[0042] FIG. 2 shows the main screen shown on the display
of a mobile device of the communication system of FIG. 1,
according to an embodiment of the present invention;
[0043] FIG. 3 is a flow chart of the operation of the mobile
device of FIG. 2, according to an embodiment of the present
invention;
[0044] FIG. 4 shows the screen of FIG. 2, in which the
pollen bulletin has been opened;
[0045] FIG. 5 shows the menu screen shown on the
display of the mobile device according to an embodiment of
the present invention;
[0046] FIG. 6 shows the recording screen shown on the
display of the mobile device according to an embodiment of
the present invention;
[0047] FIG. 7 shows the notifications screen shown on the
display of the mobile device according to an embodiment of
the present invention; and
[0048] FIG. 8 shows the screen of the diary shown on the
display of the mobile device according to an embodiment of
the present invention;
[0049] FIG. 1 schematically shows a communication sys-
tem 100 for providing information indicative of the concen-
tration of allergens in the environment to a plurality of
mobile devices, according to an embodiment of the present
invention.
[0050] The communication system 100 comprises a
mobile device 1, a mobile radio network 2, a sharing server
3 and a plurality of other mobile devices 4a, 4b, 4¢. The
mobile device 1 is preferably connected to the sharing server
3 by means of the mobile radio network 2, to which the
mobile devices 4a, 45, 4c are also connected.
[0051] The mobile devices 1, 4a, 4b and 4¢ preferably are
portable devices able to connect autonomously to a mobile
radio network, such as a GSM (Global System for Mobile
communications) network, UMTS (Universal Mobile Tele-
communication System) network, LTE (Long Term Evolu-
tion) network, etc. According to preferred embodiments, the
mobile devices 1, 4a, 4b, 4c are smartphones or tablets
provided with mobile radio connectivity.

[0052] The mobile devices 1, 4a, 4b and 4c¢ are moreover

preferably provided with geolocalization modules (not vis-

ible in the drawings) able to detect automatically the posi-
tion of the respective mobile device 1, 4a, 4b, 4¢. According
to a preferred embodiment, the localization modules of the
mobile devices 1, 4a, 45, 4¢ are GPS (Global Positioning
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System) receivers which—as is known—are able to be
located by a satellite network and to receive from it its own
geographical coordinates.

[0053] The mobile device 1, schematically depicted in
FIG. 2, is preferably provided with a software component
(not shown in the drawings) which allows the recording of
information relating to the detection of respiratory difficulty
symptoms of a person. The operation of the software com-
ponent is described in detail hereinbelow, with reference to
the flow chart in FIG. 3.

[0054] When the software component of the mobile device
1 is started by the person using the mobile device 1 for the
first time (for example by selecting a suitable icon displayed
on the display of her/his mobile device 1), preferably a
sequence of preliminary screens, which are not shown in the
drawings, is shown (step 20). These preliminary screens
preferably comprise:

[0055] a preliminary terms and conditions screen,
which informs the person of the terms and conditions
for use of the software component, which the person
must accept before being able to use the software
component;

[0056] a preliminary informative screen, which pro-
vides a brief description of the functions of the software
component (which will be described in detail herein-
below);

[0057] a preliminary profile screen, by means of which
the person may provide certain personal data, such as
sex, date of birth, whether allergic asthma and/or aller-
gic rhinitis have already been diagnosed by a doctor
and, if so, whether a specific therapy has been pre-
scribed by the doctor. Preferably this personal data is
stored only locally in the mobile device 1 and is not
accessible remotely or made available via the mobile
radio network to which the mobile device 1 is con-
nected;

[0058] a preliminary test screen where the person is
asked a number of questions such that it is possible to
obtain a summary indication of the level of severity of
her/his allergic asthma and/or her/his allergic rhinitis.
The test may for example be in accordance with the
international GINA (Global Initiative for Asthma) 2014
guidelines. The outcome of the test is also stored only
locally on the mobile device 1 and is not accessible
remotely nor made available via the mobile radio
network to which the mobile device 1 is connected.

[0059] After the preliminary screens have been displayed,
a main screen 10, shown in FIG. 2, is preferably shown on
the display of the mobile device 1 (step 21).

[0060] The main screen 10 preferably comprises a weather
window showing the name of a location and the weather
information for that location, such as the temperature,
weather conditions, wind, humidity, showers, UV rays, etc.
For example, in the embodiment shown in FIG. 2, the
weather window is divided up into two sub-windows 11a
(comprising name, location, temperature and weather situ-
ation) and 116 (comprising wind, humidity and UV rays).
The location indicated in the weather window may be that of
the mobile device 1 as automatically detected by its geolo-
calization module indicated above. Alternatively, the loca-
tion indicated in the weather window 11 may be selected by
the person who uses the mobile device 1 by selecting a
suitable icon 11¢, which opens a list of selectable locations.
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[0061] The main screen 10 preferably also comprises a
pollen window 12 which comprises an icon 124 which, once
selected, expands the pollen window 12 so as to show a
pollen bulletin 125, as shown in FIG. 4. The pollen bulletin
124 preferably comprises indications of average concentra-
tions of the various types of pollens in the geographical area
(for example the region) which includes the location indi-
cated in the weather window 11.

[0062] The weather information shown in the weather
window and the average concentrations shown in the pollen
bulletin 124 are preferably obtained from a weather forecast
and environmental monitoring service, such as 3Bmeteo,
Accuweather, etc.

[0063] The main screen 10 also comprises a menu icon 13
which, if selected, opens a menu screen 40 schematically
shown in FIG. 5.

[0064] The menu screen 40 comprises a plurality of keys,
each of which corresponds to a respective item of the menu.
In particular, the menu screen 40 preferably comprises at
least one of:

[0065] a first key 41 which allows one to return to the
main screen 10;

[0066] a second key 42 which opens a map, as will be
described in greater detail hereinbelow;

[0067] a third key 43 which opens a graphical interface
(not shown in the drawings) by means of which the
person may set alarms for the date and the times when
drugs must be taken (not necessarily for the treatment
of allergic asthma and/or allergic rhinitis);

[0068] a fourth key 44 which opens an information
screen (not shown in the drawings) containing general
information relating to the pathology of allergic asthma
and/or allergic rhinitis, their causes, their symptoms,
etc.;

[0069] a fifth key 45 which opens a recording graphical
interface, as described in greater detail hereinbelow;

[0070] a sixth key 46 which allows access to a thera-
peutic diary, as will be described in greater detail
hereinbelow;

[0071] a seventh key 47 which allows the person to
repeat the abovementioned test in order to obtain a
summary indication of the degree of severity of her/his
allergic asthma and/or her/his allergic rhinitis;

[0072] an eighth key 48 which allows the person to
access her/his profile as created upon start-up of the
software component and, optionally, to modify it; and

[0073] aninth key 49 which allows the person to access
the settings of the software component (for example
password setting for access to the profile and/or the
therapeutic diary).

[0074] Some of these keys, for greater convenience, are
also present on the main screen 10 so as to allow the person
using the mobile device 1 to access directly the correspond-
ing function of the software component. In particular, return-
ing to the main screen 10 shown in FIG. 2, it preferably also
comprises:

[0075] akey 14 which, similar to the key 45 of the menu
screen 40, opens a recording graphical interface, as will
be described in greater detail hereinbelow;

[0076] akey 15 which, similar to the key 42 of the menu
screen 40, opens a map, as will be described in greater
detail hereinbelow; and

[0077] akey 16 which, similar to the key 49 of the main
screen 40, allows the person to access the settings of the
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software component (for example password setting for
access to the profile and/or the therapeutic diary).
[0078] Considering again the flow chart of FIG. 3, accord-
ing to embodiments of the present invention, at the end of
detection of a respiratory difficulty symptom (for example
an allergic rhinitis and/or allergic asthma symptom), the
software component preferably allows the person to record
on the mobile device 1 information relating to the respira-
tory difficulty symptom detected.
[0079] In particular, the software component preferably
determines that the person wishes to record information
relating to the detection of a respiratory difficulty symptom
when the person presses the key 14 on the main screen 10
or, alternatively, the key 45 on the menu screen 40 (step 22).
[0080] When the person presses the key 14 or 45, prefer-
ably arecording graphical interface 50, schematically shown
in FIG. 6, is shown on the display of the mobile device 1.
[0081] The recording graphical interface 50 is preferably
configured to allow the person to enter subjective informa-
tion relating to the detected respiratory difficulty symptom,
namely information obtained according to the perception of
the person suffering the symptom. This subjective informa-
tion preferably comprises the probable cause (namely the
type of allergen) which triggered the onset of the symptom
(which the person may deduce for example by observing the
type of trees present in the surrounding environment) and/or
the severity of the symptom. For this purpose, according to
a preferred variant, the recording graphical interface 50
comprises:
[0082] a pull-down menu 51 which comprises a list of
allergens which may be selected by the person, and
[0083] a symptom severity selection window 52, which
comprises icons (two for example) which indicate
intuitively respective levels of severity of the symptom
(slight or severe, for example).
[0084] The recording graphical interface 50 may also
comprise a window 53 where the person may add notes
about detection of the respiratory difficulty symptom, for
example the activity which she/he was performing when the
symptom occurred, any drugs taken to counteract the symp-
tom, etc.
[0085] The recording graphical interface 50 is moreover
preferably configured to display objective information relat-
ing to the detected respiratory difficulty symptom, generated
automatically by the mobile device 1. This objective infor-
mation preferably comprises the location where the symp-
tom was detected and the date and time when the symptom
was detected. For this purpose, according to a preferred
variant, the recording graphical interface 50 comprises:
[0086] awindow for displaying and modifying the date
and time 54, where the date and time as detected by the
mobile device 1 via the mobile radio network are
shown, and
[0087] a window for displaying and modifying the
location 55, where the current position of the mobile
device 1 as detected by its geolocalization module is
shown.
[0088] Preferably, both the date and the time shown in the
window 54 and the location shown in the window 55 can be
modified by the person, for example in the case where the
recording is made a few hours or days after the disappear-
ance of the symptom and/or after leaving the location where
the symptom was detected.
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[0089] The recording graphical interface 50 also com-
prises a sharing key 56, the function of which will be
explained in greater detail hereinbelow. The recording
graphical interface 50 also preferably comprises a save key
57 which allows the subjective and objective information
described above to be saved locally.

[0090] Considering again the flow chart in FIG. 3, once
the recording graphical interface 50 has been displayed, the
software component preferably receives the subjective infor-
mation provided by the person via the pull-down menu 51
and the symptom severity selection window 52 of the
recording graphical interface (step 24). During step 24, the
software component preferably receives also any modifica-
tions to the objective information made by the person via the
windows 53 and 54 of the recording graphical interface 50.
[0091] The objective and subjective information relating
to the detection of the respiratory difficulty symptom of the
person is then preferably stored locally on the mobile device
1 (step 25). Storage is preferably started by the person, by
pressing the save key 57.

[0092] Advantageously, therefore, by interacting via the
recording graphical interface 50 of her/his mobile device 1
(which the person always has with her/his), the person may
easily record on her/his mobile device 1 the subjective
information and objective information relating to each respi-
ratory difficulty event as soon as the event has finished. The
information relating to each difficulty event is therefore
advantageously complete and reliable, both because the
person immediately provides subjective information (with-
out therefore having to try to remember things days or weeks
later) and because said subjective information is completed
with objective information generated automatically by the
said mobile device 1.

[0093] Considering again the flow chart shown in FIG. 3,
while recording the subjective and objective information
relating to the difficulty symptom detected in step 25, the
person may decide to send out a notification, namely share
part of this information (called below “signaling informa-
tion”) with the users of the mobile devices 4a, 4b, 4¢, which
preferably have similar software components running
thereon. In order to start notification or sharing, the person
preferably selects the key 56 present on the recording
graphical interface 50.

[0094] When the software component, at the end of the
recording step 25, determines that the key 56 has been
selected and that therefore the person wishes to send a
notification, the person preferably extracts the signaling
information from the subjective and objective information
recorded and sends it to a sharing sever 3 shown in FIG. 1
(step 27).

[0095] As described above, the mobile device 1 is con-
nected to the sharing server 3 by means of the mobile radio
network 2 to which the mobile devices 4a, 45, 4c of other
persons, also provided with software components similar to
that of the mobile device 1, are also connected.

[0096] Preferably, during the step 27, the software com-
ponent of the mobile device 1 sends to the sharing server 3
signaling information comprising for example the place, the
date and the allergen which triggered the onset of the
detected respiratory difficulty symptom and. optionally, the
severity of the symptom detected.

[0097] The signaling information are preferably stored on
the sharing server 3 in an anonymous and non-traceable
manner so that it is not possible to establish any connection
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between said information and the mobile device 1 from
which it was sent. In this way, advantageously the privacy of
the person is protected. The signaling information are more-
over stored on the sharing server 3 for a finite time, for
example 24 hours, at the end of which they are deleted.
[0098] The notifications advantageously may be displayed
by the mobile devices 4a, 4b, 4c of other persons, also
provided with software components similar to that of the
mobile device 1. In particular, the person who uses any one
of the mobile devices 4a, 4b, 4c may select the key 15 on the
main screen (or the key 42 on the menu screen 40) shown by
the display of her/his mobile device. The selection of any
one of these two keys opens a notifications screen 70, shown
schematically in FIG. 7.

[0099] The notifications screen 70 preferably shows a map
71. If the geolocalization device is active, the map 71 shows
the locality where the mobile device 4a, 4b or 4¢ is situated.
Otherwise, the map can be preferably navigated by means of
a scroll function. The map 71 preferably shows the notifi-
cations sent by other persons relating to the respiratory
difficulty symptoms detected in the vicinity of the locality
where the mobile device 4a, 4b or 4c is situated. For
example, the map 71 shown by way of example in FIG. 7
shows three indicator symbols 72, 73 and 74, each of which
represents a respective notification. For example, the indi-
cator symbol 72 may correspond to a notification sent by the
person who is using the mobile device 1 while carrying out
step 27 of the flow diagram shown in FIG. 3. Preferably,
when an indicator symbol 72, 73 or 74 is selected, a pop-up
window containing all the signaling information is opened.
[0100] The notifications relating to the detection of respi-
ratory difficulty symptoms, shared by the person using the
mobile device 1 and by other persons using the mobile
devices 4a, 4b and 4c¢ advantageously allow the information
contained in the pollen bulletin 125 to be completed or
corrected. If, for example, the person using the mobile
device 1 detects a respiratory difficulty symptom (for
example, one or more symptoms of an asthma attack) which
is very severe, presumably triggered by oleaceae plants in a
location situated in an area which, according to the pollen
bulletin 125, should have had a low concentration of this
type of pollen, the person may decide to notify the persons
who use the mobile devices 4a, 46 and 4¢ about the detection
of the symptom. In this way the persons who use the mobile
devices 4a, 4b and 4c¢ are advantageously informed of the
fact that the concentration of oleaceae plants in that location
is presumably higher than that indicated by the pollen
bulletin 125.

[0101] Preferably, the exchange of signaling information
between sharing server 3 and mobile devices 1, 4a, 4b, 4c is
performed by means of connections managed by a crypto-
graphic protocol which allows secure communication
between source and recipient (end-to-end principle) on
TCP/IP networks (such as the Internet) and which provides
functions for authentication, data integrity and encryption
when operating above the transportation level. For example,
the exchange of signaling information may be performed
using the SSL (Secure Socket Layer) certificate. Moreover,
preferably, before being transmitted the signaling informa-
tion are preferably encrypted, for example using the known
Triple DES (Data Encryption Standard) algorithm.

[0102] The sharing server 3 is preferably implemented
using Cloud Server technology, namely is implemented as a
set of real servers physically located at the data center of the
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service provider. Cloud Server technology advantageously
ensures a high degree of reliability (if a real server should
stop, the system hardware allows the service to be kept
active) and scalability (a given storage capacity and band-
width may be initially used and amplified subsequently). For
example, the sharing server 3 may be implemented on N+1
redundant multiprocessor machines with high-availability
SAN (storage area network). All the Cloud Server systems
are preferably provided with complete control of the Cloud
Server via the Web (start-up, switch-off; monitoring), IPv4
and IPv6 dedicated network, dedicated virtual environment
without overbooking, storage based on SAN and 99.90%
guaranteed UpTime. Considering again the flow chart shown
in FIG. 3, once locally stored during step 25, the subjective
and objective information relating to the detected symptom
is preferably entered automatically in a therapeutic diary
which is also locally stored on the mobile device (step 28).
This therapeutic diary is essentially a temporally ordered list
of all the respiratory difficulty symptoms detected by the
person and recorded on the mobile device 1. The recording
of one detection after another on the mobile device 1
advantageously results therefore in the automatic compila-
tion of a complete and reliable therapeutic diary which will
allow the doctor to establish the most suitable therapy.

[0103] The therapeutic diary may be consulted by the
person on the mobile device 1, for example by selecting the
key 46 on the menu screen 40 shown in FIG. 5. Preferably,
when the person selects the key 46, the software component
asks them for a password which the person may enter via the
settings menu accessible by means of the key 16 of the main
screen 10. According to a preferred variant, the software
component may envisage a security mechanism with secret
question, should the person not remember the password for
accessing the diary. Once the person has accessed her/his
therapeutic diary, it is shown on the display of the mobile
device 1 in a diary screen 80 shown in FIG. 8.

[0104] As shown in FIG. 8, the diary screen 80 preferably
comprises a temporally ordered list of the respiratory diffi-
culty symptoms detected by the person and recorded on the
mobile device 1. For each symptom detected, the diary
shows an indicator of the severity of the symptom 81 (for
example in the form of an icon) and information identifying
the symptom 82 (for example the date and allergy). More-
over, for each symptom detected and recorded a modifica-
tion key 83 is shown, this key, once selected, allowing the
subjective and objective information relating to that symp-
tom to be modified, as well as a delete key 84 which allows
the detection of that symptom to be deleted from the
therapeutic diary.

[0105] The diary screen 80 furthermore may also option-
ally comprise one or more of the following items of infor-
mation:

[0106]

[0107] time lapsed since the last detection of a respira-
tory difficulty symptom (for example in number of
days).

[0108] The diary screen 80 furthermore may also option-
ally comprise one or more of the following keys:

[0109] key for recording the detection of a symptom 85
which, similar to the key 14 of the main screen 10 and
the key 45 of the menu screen 40, allows the recording
graphical interface 50 to be opened; and

date and current time; and
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[0110] key for accessing the map 86, which, similar to
the key 15 of the main screen 10 and the key 42 of the
menu screen 40, allows the map 71 to be opened.

[0111] The software component preferably is configured
to allow the person to send in a simple manner the thera-
peutic diary stored on the mobile device 1 to her/his doctor.
For this purpose, the diary screen preferably also comprises
a send key 87 which, when selected by the person, causes the
mobile device 1 to transmit the therapeutic diary to a
predefined recipient, for example in the form of an e-mail to
the e-mail address of her/his doctor. In this way, the doctor
advantageously receives a complete and reliable therapeutic
diary which allows the most suitable therapy to be estab-
lished.

[0112] According to an advantageous variant, the software
component is an app which may be downloaded onto the
mobile device 1 by the person using the mobile device 1. For
example, the software component may be an app developed
in a .net 4.0 Microsoft environment using MS SQLServer as
DBMS (Data Base Management System). Preferably, the
software architecture also envisages the adoption of an
ORM (Object-Relational Mapping) layer which provides, by
means of an object-oriented interface, all the services relat-
ing to data persistence, while extracting at the same time the
implementation characteristics of the specific DBMS used.
The use of an ORM layer also ensures a high degree of
portability with regard to the DBMS technology used (if the
DBMS is changed the routines implementing the persistence
layer do not have to be rewritten), manages the conflicts and
the competition during access to the data being modified,
and offers data caching mechanisms for improving the
performance features of the system. For example, in order to
develop the app, the known mobile cross-platform frame-
work PhoneGap may be used, this allowing native applica-
tions to be developed by means of the use of web technolo-
gies such as HTML, CSS and JavaScript.

[0113] Advantageously, therefore, by interacting via the
graphical interface of her/his mobile device (which the
person always has with her/him), the person may therefore
easily record on her/his mobile device the subjective infor-
mation and objective information relating to each respiratory
difficulty event as soon as the event has finished. The
information relating to each difficulty event is therefore
advantageously complete and reliable. The recording of one
difficulty event after another on the mobile device therefore
advantageously results in the automatic compilation of a
therapeutic diary which is complete and reliable. Further-
more, the information relating to each detected difficulty
symptom of the person may be at least partly shared with
other persons suffering from the same disorder, so as to
complete or correct the information given in the pollen
bulletin.

1: A method for providing information indicative of
concentration of at least one allergen in the environment,
said method comprising:

a) recording on a mobile device information relating to
detection of a respiratory difficulty symptom in a
person, said recording comprising receiving from said
person, via a graphical interface of said mobile device,
at least one subjective information relating to said
detected respiratory difficulty symptom and automati-
cally generating at least one objective information
relating to said detected respiratory difficulty symptom;
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b) sharing on a sharing server at least part of said
information relating to said detected respiratory diffi-
culty symptom and recorded on said mobile device; and

¢) at a further mobile device, receiving from said sharing
server said shared at least part of said information
relating to said detected respiratory difficulty symptom
and displaying said shared at least part of said infor-
mation relating to said detected respiratory difficulty
symptom on a map shown by a display of said further
mobile device.

2: The method according to claim 1 wherein, during step
a), receiving said at least one subjective information com-
prises receiving an indication of a probable cause of said
detected respiratory difficulty symptom and/or an indication
of the severity of said detected respiratory difficulty symp-
tom.

3: The method according to claim 1 wherein, during step
a), automatically generating at least one objective informa-
tion comprises automatically generating a place where said
symptom was detected and/or a date and time at which said
symptom was detected, said place and said date and time
being automatically detected by said mobile device.

4: The method according to claim 3, wherein step a) also
comprises locally storing said at least one objective infor-
mation and said at least one subjective information relating
to said detected respiratory difficulty symptom on said
mobile device.

5: The method according to claim 3, wherein step b)
comprises extracting signaling information relating to said
detected respiratory difficulty symptom from said at least
one objective information and said at least one subjective
information and transmitting said signaling information to
said sharing server via a mobile radio network.

6: The method according to claim 3, wherein at step b)
said signaling information comprises said place where said
symptom was detected, said date and time at which said
symptom was detected and said indication of said probable
cause of said detected respiratory difficulty symptom.

7: The method according to claim 6, wherein at step b)
said signaling information also comprises said indication of
the severity of said detected respiratory difficulty symptom.

8: The method according to claim 5, wherein step b)
comprises storing said signaling information on said sharing
server in an anonymous and non-traceable way.

9: The method according to claim 5, wherein step b)
comprises storing said signaling information on said sharing
server for a finite time and deleted from said sharing server
upon expiry of said finite time.
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10: The method according to claim 5, wherein step c)
comprises showing on said map an indicator symbol corre-
sponding to said signaling information.

11: The method according to claim 10, wherein step c)
comprises showing said indicator symbol on said map
substantially at said place where said symptom was detected
as specified in said signaling information.

12: The method according to claim 11, wherein step c)
comprises, upon manual selection of said indicator symbol,
showing on said display of said further mobile device a
pop-up menu containing said signaling information.

13: The method according to claim 3, further comprising
entering said at least one objective information and said at
least one subjective information relating to said detected
respiratory difficulty symptom in a therapeutic diary of said
person, stored on said mobile device, said therapeutic diary
comprising a temporally ordered list of respiratory difficulty
symptoms detected by said person and recorded on said
mobile device.

14: A communication system for providing information
indicative of concentration of at least one allergen in the
environment, said communication system comprising:

a) a mobile device configured to record information
relating to detection of a respiratory difficulty symptom
in a person, said mobile device being configured to
receive from said person, via a graphical interface of
said mobile device, at least one subjective information
relating to said detected respiratory difficulty symptom
and to automatically generate at least one objective
information relating to said detected respiratory diffi-
culty symptom;

b) a sharing server configured to receive from said mobile
device at least part of said information relating to said
detected respiratory difficulty symptom and recorded
on said mobile device; and

¢) a further mobile device configured to receive from said
sharing server said shared at least part of said infor-
mation relating to said detected respiratory difficulty
symptom and to display said shared at least part of said
information relating to said detected respiratory diffi-
culty symptom on a map shown by a display of said
further mobile device.

15: A non-transitory, computer-readable medium storing a
computer program product loadable in the memory of at
least one computer, configured to perform the method
according to claim 1, when said program is run by said at
least one computer.
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