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(57)  Asolutionis proposed for helping a person wear-
ing a wearable device avoid loosing objects. A corre-
sponding method (500) includes the steps of monitoring
(532-564) a presence in an object area around the wear-
able device of each one of a set of selected objects, and
outputting (550-552) an alarm in response to each se-
lected object leaving the object area. In the solution ac-
cording to an embodiment of the invention, the method
further includes the steps of monitoring (504-512) a pres-
ence in a home area of the wearable device, selecting
(514-520) the objects included in a further object area
around the wearable device in response to the wearable
device leaving the home area (the further object area
being external to the home area), and unselecting
(566-572) the selected objects in response to the wear-
able device entering the home area.
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Description

[0001] The solution according to one or more embod-
iments of the present invention generally relates to the
field of personal commodities, especially for helping a
person avoid loosing objects.

[0002] Nowadays, every person commonly carries a
number of different objects when s/he is outside home.
For example, objects like home keys and wallets are nor-
mally indispensable; other objects (such as mobile tele-
phones and PDAs) have become practically necessary.
Further objects may be needed in specific situations (for
example, car keys when driving, MP3 players when jog-
ging, suite cases when traveling, cameras when sight-
seeing, and so on).

[0003] A problem with these objects is that they may
be lost by the person. For example, the objects may slip
out of a pocket when the person raises, of they may fall
down from a bag while walking. In these cases, it is very
difficult (if not impossible) to find the lost objects again.
[0004] The loss of these objects brings about several
problems. For example, a significant economic damage
is suffered when the objects are valuable (for example,
the telephone or the PDA), a series of tiresome conse-
quences may arise in specific situations (for example,
the need of duplicating documents contained in the wal-
let), the person may be exposed to risks (for example,
when the home keys are found by potential thieves), and
the like.

[0005] Similar considerations apply when the objects
are forgotten somewhere (outside home). For example,
when the objects are left far way from home (such as in
vacation) it is almost impossible to go back to take them,
or when the objects are left in a public location (such as
a train) it is very likely that they are taken by someone
else. Similar problems may arise even if the objects are
forgottenin a place from which they can stillbe recovered.
For example, when valuable objects (such as the tele-
phone or the camera) are left in the car, they may attract
potential thieves; instead, when objects are left at work,
they cannot usually be recovered until the next working
day (leaving the person without these objects for a long
period, up to the whole week-end if the event occurs on
Friday).

[0006] In addition, the person may suffer a theft; how-
ever, the person often realizes that some objects have
been stolen with a long delay (only when the objects are
to be used). Therefore, no action can be taken at the
moment to foil the theft.

[0007] Some solutions have been proposed in an at-
tempt to mitigate the above-mentioned problems. For ex-
ample, document IT-A-MI2006U00400 discloses a de-
vice that is formed by a sniffer and an RFID. The RFID
is attached to an object to be monitored (for example, a
mobile phone), whereas the sniffer is carried by the per-
son (for example, by integrating it into a wristwatch). The
sniffer monitors the presence of the RFID within a pre-
defined action range by broadcasting an interrogation
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signal and listening for a corresponding response signal
by the RFID. When no response signal is received (since
the RFID exits the action range of the sniffer), a corre-
sponding alarm is output, so as to inform the person that
s/he is loosing the corresponding object.

[0008] However, the above-described technique is not
completely satisfactory. For example, information about
the objects to be monitored has to be stored in the sniffer
before its use. However, this makes the application of
the proposed technique quite complex and not user
friendly. Another drawback may be due to the need of
switching on the sniffer when leaving home and to the
need of switching it off when coming back; those opera-
tions are relatively annoying and easy to be forgotten. All
of the above hinders the use of this technique in practice.
[0009] Other related problems arise when the person
forgets some (important) objects at home. For example,
when the person does not pick up the telephone, s/he
remains unreachable until returning to home.

[0010] In its general terms, the solution according to
one or more embodiments of the present invention is
based on the idea of automating the selection of the ob-
jects to be monitored.

[0011] Particularly, different aspects of the solution ac-
cording to one or more embodiments of the invention are
set out in the independent claims. Advantageous fea-
tures of the same solution are set out in the dependent
claims.

[0012] More specifically, an aspect of the solution ac-
cording to an embodiment of the invention proposes a
method for helping a person wearing a wearable device
avoid loosing objects. The method starts with the step of
monitoring a presence in an object area around the wear-
able device of each one of a set of selected objects; an
alarm is output in response to each selected object leav-
ing the object area. In the solution according to an em-
bodiment of the invention, the method further includes
the step of monitoring a presence in a home area of the
wearable device. The objects included in a further object
area around the wearable device are selected in re-
sponse to the wearable device leaving the home area
(with the further object area that is external to the home
area); conversely, the selected objects are unselected in
response to the wearable device entering the home area.
[0013] Another aspect of the solution according to an
embodiment of the invention proposes a computer pro-
gram per performing this method.

[0014] A further aspect of the solution according to an
embodiment of the invention proposes a wearable device
for performing the method (with the same advantageous
features recited in the dependent claims for the method
that apply mutatis mutandi to the wearable object).
[0015] A still further aspect of the solution according
to an embodiment of the invention proposes a corre-
sponding modification kit for a wearable device.

[0016] A different aspect of the solution according to
an embodiment of the invention proposes a commodity
kit including this wearable device.
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[0017] The solution according to one or more embod-
iments of the invention, as well as further features and
the advantages thereof, will be best understood with ref-
erence to the following detailed description, given purely
by way of a non-restrictive indication, to be read in con-
junction with the accompanying drawings (wherein cor-
responding elements are denoted with equal or similar
references and their explanation is not repeated for the
sake of brevity, and the name of each signal is generally
used to denote both its type and its value for the sake of
simplicity). In this respect, it is expressly intended that
the figures are not necessary drawn to scale (with some
details that may be exaggerated and/or simplified) and
that, unless otherwise indicated, they are merely used to
conceptually illustrate the structures and procedures de-
scribed herein. Particularly:

FIG.1A-1N illustrate exemplary scenarios of appli-
cation of the solution according to different embod-
iments of the invention;

FIG.2 is a pictorial representation of a commaodity kit
according to an embodiment of the invention;
FIG.3 is a block diagram of a watch according to an
embodiment of the invention;

F1G.4 shows the main software components that can
be used to implement the solution according to an
embodiment of the invention; and

FIG.5A-5C is a diagram describing the flow of activ-
ities relating to an implementation of the solution ac-
cording to an embodiment of the invention.

[0018] With reference in particular to FIG.1A-1N, ex-
emplary scenarios of application of the solution according
to different embodiments of the invention are illustrated.
[0019] Starting from FIG.1A, the described solution is
based on the use of a wristwatch (or simply watch) 105,
which may be worn by a person (not shown in the figure).
The watch 105 helps the person avoid loosing personal
objects when outside his/her home 110; for example, the
figure shown a camera 115a, a mobile telephone 115b
and a bunch of home keys 115c. In this way, no additional
device (to be specifically used for helping the person
avoid loosing the objects) is required; indeed, the watch
105 is a commonplace device that is owned practically
by everybody. Moreover, almost every person wears the
watch 105 when s/he outside home 110. Therefore, the
risk of forgetting it at home 110 is very low; in any case,
the person should not bother to remember to take any
additional device when leaving home 110.

[0020] Particularly, the watch 105 is provided with a
sniffer (not shown in the figure) for Radio Frequency Iden-
tification (RFID) tags. Each RFID tag consists of a trans-
ponder, which detects and automatically responds to a
(low-power RF) interrogation signal, and returns a re-
sponse signal including a corresponding identification
code; the RFID tag is of the passive type - i.e., it does
not require any power source but takes the energy for its
operation from the same interrogation signal. The sniffer
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continually broadcasts the interrogation signal in a mon-
itoring area around it (at a monitoring distance from the
sniffer wherein the interrogation signal is effective), and
it listens for the response signals that are returned by the
RFID tags reached by the interrogation signal (within the
monitoring area).

[0021] Particularly, each object to be monitored 115a-
115c is provided with a corresponding (object) RFID tag,
not shown in the figure; this RFID tag is very small (for
example, of the order of 2-5 cm2), since it is dimensioned
to have a working range comparable with a typical max-
imum distance at which the objects 115a-115c are held
by the person when outside home 110 (for example,
0.5-5m). Another (home) RFID tag 120 is kept at home
110 (for example, at its entrance); this RFID tag 120 is
relatively large (for example, of the order of a 10-20 cm?2),
since it is dimensioned to have a working range compa-
rable with a typical extent of the home 110 (for example,
10-50m).

[0022] Inastarting condition, the watch 105 continually
broadcasts a (home) interrogation signal 125 for the
RFID tag 120. This interrogation signal 125 is provided
in a (home) monitoring area 130 around the watch 105;
the monitoring area 130 has an extent, defined by a cor-
responding (home) monitoring distance from the watch
105, which corresponds to the typical size of the home
110 (i.e., 10-50m in the example at issue). When the
RFID tag 120 is inside the monitoring area 130 (as in this
case), it receives the interrogation signal 125 from the
watch 105.

[0023] Therefore, as shown in FIG.1B, the RFID tag
120 returns a corresponding (home) response signal 137
to the watch 105. In this way, the watch 105 can deter-
mine the presence of the RFID tag 120 in the monitoring
area 130 - meaning that the person wearing the watch
105 is at home 110 (or very close to it).

[0024] Moving to FIG.1C, let us suppose instead that
the RFID tag 120 is outside the monitoring area 130; this
occurs when the watch 105 has moved to a distance from
the RFID tag 120 higher than the extent of the monitoring
area 130. In this case, the RFID tag 120 does not receive
the interrogation signal 125 that is broadcast by the watch
105 any longer, so that no corresponding response signal
is returned thereto. In this way, the watch 105 can deter-
mine that the person wearing the watch 105 has lefthome
110. Therefore, the watch 105 starts monitoring the ob-
jects 110a-110c that the person has taken with him/her.
[0025] For this purpose, as shown in FIG.1D, first of
all the watch 105 broadcasts an (object) interrogation
signal 137 for the RFID tags of the objects 115a-115c.
This interrogation signal 137 is provided in an (object)
monitoring area 140 around the watch 105; the monitor-
ing area 140 has an extent, defined by a corresponding
(object) monitoring distance from the watch 105, which
corresponds to the typical maximum distance at which
the objects 115a-115c are held by the person when out-
side home 110 (i.e., 0.5-5m in the example at issue, and
in any case lower than the home monitoring distance
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defining the monitoring area 130). Each object inside the
monitoring area 140 (the keys 115c¢ in this case) then
receives the interrogation signal 137 from the watch 105.
[0026] Therefore, as shown in FIG.1E, the RFID tag
of the keys 115c returns a corresponding (object) re-
sponse signal 145 to the watch 105. In this way, the watch
105 can determine the presence of the RFID tag of the
keys 115c¢ in the monitoring area 140. Since the extent
of the monitoring area 140 is lower than the extent of the
monitoring area 130, the keys 115c (inside the monitoring
area 140) are at adistance from the RFID tag 120 (outside
the monitoring area 130) at least equal to the difference
between the home monitoring distance and the object
monitoring distance (i.e., from 10-0.5=9.5m to 20-3=17m
in the example at issue); this means that the person has
taken the keys 115c when s/he has lefthome 110. There-
fore, the watch 105 selects the keys 115¢ for their mon-
itoring. On the contrary, the RFID tags of the other objects
115a,115b that have remained at home 110 do not re-
ceive the object interrogation signal that is broadcast by
the watch 105 (since these objects 115a,115b are out-
side the monitoring area 140), so that no corresponding
response signal is returned to the watch 105; therefore,
the objects 115a,115b are not selected for monitoring by
the watch 105.

[0027] The proposed solution automatically selects the
objects 115a-115c¢ to be monitored (by simply determin-
ing that they have been taken by the person when s/he
has lefthome 110). Therefore, no action at all is required
on the part of the person (neither for switching on/off the
monitoring nor for specifying the objects 115a-115c¢ to
be monitored). This makes the above-described solution
dramatically simple and user friendly. All of the above
fosters the widespread use of the proposed solution.
[0028] Moving to FIG.1F, as a further improvement
some objects are defined as essential; the essential ob-
jects (for example, the telephone 115b) should always
be taken by the person when outside home 110. When
the telephone 115b has been left at home 110 (as in this
case), its RFID tag does not receive the object interro-
gation signal that is broadcast by the watch 105 (since
the telephone 115b is outside the monitoring area 140);
therefore, no corresponding response signal is returned
by the telephone 115b to the watch 105. When this hap-
pens, the watch 105 outputs a corresponding alarm -
schematically denoted with the reference 147 in the fig-
ure (for example, a ring that is emitted until the person
stops it - such as by pushing a specific button of the watch
105). Therefore, the person is immediately informed of
the event, and s/he can react accordingly (for example,
by returning to home 110 for taking the telephone 115b,
or by disregarding the warning if s/he can do without the
telephone 115b in the specific situation).

[0029] Considering now FIG.1G, in any case the watch
105 now monitors the selected objects that have been
taken by the person (i.e., the keys 115c in the example
at issue). For this purpose, the watch 105 continually
broadcasts the interrogation signal 137 (in the monitoring
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area 140 around the watch). When the keys 115¢c are
inside the monitoring area 140 (as in this case), their
RFID tag receives the interrogation signal 137 from the
watch 105.

[0030] Therefore, as shown in FIG.1H, the RFID tag
of the keys 115c returns the corresponding response sig-
nal 145 to the watch 105. In this way, the watch 105 can
determine the presence of the RFID tag of the keys 115¢c
in the monitoring area 140 - meaning that the keys 115¢
are sufficiently close to the person wearing the watch 105.
[0031] Moving to FIG.1l, let us suppose instead that
the keys 115c are outside the monitoring area 140; for
example, this may occur when the keys 115c¢ have fallen
down (while the person moves), they have been forgotten
(in a place left by the person), or they have been stolen
(by a theft that has then escaped from the person). In
any case, the RFID tag of the keys 115c does not receive
the interrogation signal 137 that is broadcast by the watch
105 (since it is too far away from it). Therefore, no re-
sponse signal is returned to the watch 105 by the RFID
tag of the keys 115¢c. When this happens, the watch 105
can determine that the keys 115c¢ have left the monitoring
area 140 (i.e., they are not close to the person wearing
the watch 105 any longer). As a result, the watch 105
outputs a corresponding alarm - schematically denoted
with the reference 148 in the figure (for example, again
a ring that is emitted until the person stops it by pushing
a specific button of the watch 105). Therefore, the person
is immediately informed of the event, and s/he can react
accordingly (trying to avoid loosing the keys 115¢). For
example, when the keys 115c have fallen down the per-
son can search them immediately, when the keys 115¢
have been left somewhere the person can return to take
them, orwhen the keys 115c have been stolen the person
can call for help to catch the theft.

[0032] As a further improvement, as shown in FIG.1J,
in this situation the watch 105 also verifies whether the
keys 115c have been passed to another person, who
wears a twin watch (denoted with the reference 105’).
For this purpose, the watch 105 broadcasts a (verifica-
tion) interrogation signal 150 for the keys 115c. This in-
terrogation signal 150 is provided in a (verification) mon-
itoring area 155 around the watch 105; the monitoring
area 150 has an extent, defined by a corresponding (ver-
ification) monitoring distance from the watch 105, which
is higher than the object monitoring distance defining the
monitoring area 140 (for example, 2-4 times it - such as
from 1-2m to 10-20m in the example at issue). When the
watch 105’ is inside the monitoring area 155 (as in this
case), it receives the interrogation signal 150 from the
watch 105.

[0033] In response thereto, as shown in FIG.1K, the
watch 105’ verifies whether the keys 115c¢ are inside its
monitoring area (denoted with the reference 140’). As
above, for this purpose the watch 105’ broadcasts the
obj ect interrogation signal (in the monitoring area 140’);
when the keys 115c¢ are inside the monitoring area 140’
(asin this case), their RFID tag receives the object inter-
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rogation signal and then returns the corresponding re-
sponse signal to the watch 105’. This means that the
keys 115¢ have not been lost but they have been simply
passed to the person wearing the watch 105’.

[0034] Therefore, the watch 105’ starts monitoring the
keys 115c. At the same time, the watch 105’ returns a
corresponding (verification) response signal 160 to the
watch 105 (indicating that the keys 115c are inside its
monitoring area 140’). Inresponse thereto, the watch 105
stops monitoring the keys 115c (with no alarm that is
output). This additional feature allows passing the objects
among different persons (for example, the members of
a family) without any problem.

[0035] Withreference now to FIG.1L, in the meanwhile
the watch 105 also monitors the position of the person
with respect to the home 110. For this purpose, the watch
105 continually broadcasts the interrogation signal 125
(in the monitoring area 130 around the watch). When the
RFID tag 120 is outside the monitoring area 130 (as in
this case), it does not receive the interrogation signal 125
from the watch 105 so that no corresponding response
signal is returned thereto. In this way, the watch 105 can
determine that the person wearing the watch 105 is still
outside home 110. Therefore, assuming that the keys
115a are still taken by the person wearing the watch 105,
the monitoring of the keys 115c¢ continues.

[0036] Moving to FIG.1M, let us instead suppose that
the RFID tag 120 is inside the monitoring area 130; this
occurs when the watch 105 has moved to a distance from
the RFID tag 120 lower than the extent of the monitoring
area 130. In this case, the RFID tag 120 receives the
interrogation signal 125 that is broadcast by the watch
105.

[0037] Therefore, as shown in FIG.1N, the RFID tag
120 returns the corresponding response signal 137 to
the watch 105. In this way, the watch 105 can determine
the presence of the RFID tag 120 in the monitoring area
130 - meaning that the person wearing the watch 105
has returned to home 110 (or s/he is approaching it). In
this condition, the keys 115c are unselected for the mon-
itoring (going back to the same situation of FIG.1A).
[0038] With reference to FIG.2, a pictorial representa-
tion of a commaodity kit 200 according to an embodiment
of the invention is illustrated.

[0039] The kit 200 includes the above described watch
105 and a block of spare RFID tags (for example, some
tens). Some smaller RFID tags (denoted with the refer-
ence 205) are adapted to be used as object RFID tags,
while others larger RFID tags (denoted with the reference
210) are adapted to be used as home RFID tags. Pref-
erably, the RFID tags 205 and 210 are implemented with
stickers, which can be easily fastened to the objects to
be monitored and to a fixed location at home, respective-
ly.

[0040] Preferably, each RFID tag 205 is programmed
so as to return a code that identifies a specific category
of objects (for example, cameras, telephones, home
keys, and the like); a description of the category of objects

10

15

20

25

30

35

40

45

50

55

associated with the code of each RFID tag 205 is printed
on a label 215 being provided on its front surface, so as
to allow the identification of the corresponding category
of objects by the person that uses the kit 200.

[0041] In this way, the kit 200 is ready to be used im-
mediately. Indeed, it is enough to stick one or more of
the RFID tags 210 at home (so as to ensure that their
working ranges cover the whole extent of the home). An
RFID tag 205 (of the corresponding category, as indicat-
ed in its label 215) is further stuck on each object to be
monitored. The person then wears the watch 105 (after
a corresponding power supply battery has been insert-
ed), so as to start the above-described process. In this
way, the proposed solution may be used promptly without
any additional operation.

[0042] With reference now to FIG.3, there is shown a
block diagram of the watch 105 according to an embod-
iment of the invention.

[0043] The watch 150 includes a control unit 305 that
implements the above-described process. More in detail,
the control unit 305 includes a processing unit 310 (for
example, based on a micro-processor). The processing
unit 310 accesses a RAM 315 (whichis used as a working
memory) and a flash E2PROM 320 (which is used as a
mass memory for storing information to be preserved
even when a power supply is off - particularly, a control
program of the processing unit 310). Moreover, the
processing unit 310 is connected in a conventional way
to one or more input units 325 (for example, including a
set of buttons of the watch) and to one or more output
units 330 (for example, including a display and a buzzer
of the watch). The control unit 305 interfaces with the
above-described sniffer for the RFID tags (denoted with
the reference 335).

[0044] Considering now FIG.4, there are shown the
main software components 400 that can be used to im-
plement the solution according to an embodiment of the
invention. These software components (i.e., programs
and data) are typically stored on the mass memory of the
control unit of the watch, and they are loaded (at least in
part) into its working memory when the programs are
running.

[0045] Particularly, a monitoring engine 405 controls
the execution of the above-described process. For this
purpose, the monitoring engine 405 interfaces with a
drive 410 of the sniffer, and with a drive 412 of the output
units of the watch.

[0046] The monitoring engine 405 accesses a (hard-
coded) variable 415 that stores a unique identification
code of the watch. The monitoring engine 405 also ac-
cesses a table 420 that stores information about any ob-
jectthat may be monitored by the watch 105 (for example,
the identification code of its RFID tag together with a cor-
responding description), a table 425 that stores an (es-
sential) list of the essential objects (by means of their
codes), and a table 430 that stores a (twin) list of the
associated twin watches (by means of their codes). A
programming interface 435 may be used to update the
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content of the table 420 (to remove objects that are not
to be monitored any longer, to add new objects to be
monitored, or to change the description of the objects to
be monitored), of the table 425 (to remove or add essen-
tial objects), and of the table 430 (to remove or add twin
watches). Preferably, this operation is performed by con-
necting the watch to an external computer wherein a ded-
icated customization program is installed (for example,
by means of a wireless connection). In this way, it is al-
ways possible to customize the operation of the watch
to adapt it to any contingent need (either by a retailer
when the commodity kit is bought or by the person owning
it later on). For example, the above-described commodity
kit may include some general-purpose object RFID tags
(with the corresponding labels that only indicate their
codes); these object RFID tags can then be used for par-
ticular objects that are not of common use (i.e., they do
not belong to the pre-defined categories of the other ob-
ject RFID tags), by simply programming the correspond-
ing description in the table 420. Likewise, it is possible
to buy additional RFID tags (when the ones provided in
the commodity kit have run out), and add their codes with
the descriptions of corresponding objects to the table
420.

[0047] The monitoring engine 405 manages a table
440 that stores a (selection) list of the objects that are
currently selected for the monitoring (by means of their
codes). Particularly, the monitoring engine 405 fills in the
table 440 when the watch leaves the home monitoring
area and resets it when the watch enters the home mon-
itoring area again; moreover, a specific selected object
may be removed from the table 440 when it is passed to
the person wearing a twin watch, or it may be added
thereto vice-versa.

[0048] Moving to FIG.5A-FIG.5C, there is shown a di-
agram 500 describing the flow of activities relating to an
implementation of the solution according to an embodi-
ment of the invention. Particularly, the diagram 500 illus-
trates a control process of the watch, which is implement-
ed by the monitoring engine running on its control unit.
[0049] The process begins at the black start circle 502,
and then enters a continuous loop at block 504. As soon
as a home time-out expires, the flow of activity passes
from block 504 to block 506 to verify the presence of the
person at home. The home time-out has a relatively high
value (for example, 30-90s, such as 60s). Indeed, the
verification of the presence at home may be performed
with a relatively low frequency (since no problem occurs
even if its leaving is discovered with some delay); as a
result, it is possible to reduce the corresponding opera-
tions with a beneficial effect on the power consumption
of the watch. In this phase, the sniffer of the watch broad-
casts the home interrogation signal (in the home moni-
toring area around the watch). Proceeding to block 510,
the sniffer of the watch listens for any corresponding
home response signal (for example, for 2-5s). A test is
then made at block 512 to verify whether a home re-
sponse signal has been returned by any home RFID (in-
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side the home monitoring area). If so (meaning that the
person is still at home), the process returns to block 504
to repeat the same operations.

[0050] Conversely, as soon as no home response sig-
nal is received by the sniffer of the watch since no home
RFID tag is inside the home monitoring area (meaning
that the person has left home), the process descends
from block 512 into block 514. In this phase, the sniffer
of the watch broadcasts the object interrogation signal
(in the object monitoring area around the watch). Pro-
ceeding to block 516, the sniffer of the watch listens for
any corresponding object response signal (for example,
for 2-5s). For each received object response signal (from
the RFID tag of the corresponding object being inside
the object monitoring area), the associated object is iden-
tified at block 518 (according to the code included in the
object response signal). Continuing to block 520, the ob-
jects so identified (i.e., the ones that have been taken by
the person when leaving home) are then selected for the
monitoring, by adding their codes to the selection list.
[0051] A loop is then performed for each essential ob-
ject. The loop begins at block 522, wherein a current es-
sential object, starting from the first one (as indicated in
the essential list) is identified. A test is then made at block
524 to verify whether the (current) essential object is in-
cluded in the selection list. If not (meaning that the es-
sential object has been left at home), a corresponding
warning message is created at block 526 (for example,
by adding the description of the essential object - extract-
ed from the corresponding table - to a pre-defined
phrase). Continuing to block 528, a corresponding alarm
is output by the watch (for example, by emitting a ring
and displaying the warning message, so as to inform the
person that s/he has forgotten taking the essential object
indicated in it). The process then descends into block
530; the same pointis instead reached directly from block
524 when the essential object is included in the selection
list (meaning that it has been taken by the person when
leaving home). In any case, a test is made to determine
whether a last essential object has been verified. If not,
the process returns to block 522 to repeat the same op-
erations on a next essential object. Conversely (once all
the essential objects have been verified), the loop is exit
descending from block 530 into block 532.

[0052] As soon as an object time-out expires, the flow
of activity passes from block 532 to block 534 to start
monitoring the selected objects. The object time-out is
preferably lower than the home time-out (for example,
10-20s, such as 15s). Indeed, the monitoring of the se-
lected objects should be performed with a high frequency
(so as to detect their loss promptly); however, this is not
a problem, since the corresponding operations require a
relatively low power consumption (since the object mon-
itoring area is small). Moreover, in this way the monitoring
of the selected objects is performed only when it is nec-
essary (i.e., when the person is outside home), with a
beneficial effect on the power consumption of the watch.
In this phase, the sniffer of the watch broadcasts the ob-
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ject interrogation signal (in the object monitoring area
around the watch). Proceeding to block 536, the sniffer
of the watch listens for any corresponding object re-
sponse signal (for example, for 2-5s). For each received
object response signal (from the RFID tag of a corre-
sponding object being inside the object monitoring area),
the associated object is identified at block 538 according
to the code included in the object response signal. The
objects so identified (i.e., the ones close to the person)
are then added to a (temporary) detection list.

[0053] A loop is then performed for each selected ob-
ject. The loop begins at block 540, wherein a current se-
lected object, starting from the first one (as indicated in
the selection list) is identified. A testis then made at block
542 to verify whether the (current) selected object is in-
cluded in the detection list. If not (meaning that the se-
lected object is not close to the person any longer), the
process continues to block 544. In this phase, the sniffer
of the watch broadcasts the verification interrogation sig-
nal (in the verification monitoring area around the watch);
the verification interrogation signal includes the code of
the watch and the code of the selected object. Proceeding
to block 546, the sniffer of the watch listens for any cor-
responding verification response signal (for example, for
2-5s). A test is then made at block 548 to determine
whether a corresponding verification response signal has
been returned by any twin watch, which is inside the ver-
ification monitoring area and has the selected object in-
side its object monitoring area; for this purpose, the ver-
ification response signal includes the code of the twin
watch (to verify its inclusion in the twin list) and the code
of the selected object (for associating it thereto). If no
verification response signal has been received, because
no other watch is inside the verification monitoring area,
any other watch inside it is not a twin watch, or the se-
lection object is not inside the object monitoring area of
any twin watch in the verification monitoring area (mean-
ing that the selected object has been lost), a correspond-
ing warning message is created at block 550 (for exam-
ple, by adding the description of the selected obj ect -
extracted from the corresponding table - to a pre-defined
phrase). Continuing to block 552, a corresponding alarm
is output by the watch (for example, by emitting a ring
and displaying the warning message, so as to inform the
person that s/he has lost the selected object). The mon-
itoring of the selected object is then suspended at block
554 (for example, by asserting a corresponding flag in
the selection list). Returning to block 548, if the verifica-
tion response signal has been returned by a twin watch
(meaning that the selected object has been passed to
the person wearing it), the process passes from block
548 to block 558; in this phase, the selected object is
unselected (by removing it from the selection list), so as
to stop its monitoring.

[0054] Returning to block 542, if the selected object is
included in the detection list, the process continues to
block 560; in this phase, a test is made to verify whether
the monitoring of the selected object is suspended (as
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indicated by the corresponding flag in the selection list
being asserted). If so (meaning that the selected object
returned close to the person), the monitoring of the se-
lected object is resumed at block 562 (by deasserting the
corresponding flag in the selection list). In this way, it is
possible to suspend the monitoring of the selected ob-
jects that have been left somewhere temporarily (for ex-
ample, in a hotel room when the person goes to its res-
taurant), and to resume it as soon as the selected objects
are taken again the person (for example, when s/he re-
turns to the hotel room and exits again with them).
[0055] The flow of activity now passes to block 564
from block 554 (when the selected object has been lost),
from block 558 (when the selected object has been
passed to the person wearing a twin watch), from block
562 (when the monitoring of the selected object has been
resumed) or from block 560 (when no operation has been
performed for the selected object, since it is currently
under monitoring and it is included in the detection list).
In this phase, a test is made to determine whether a last
selected object has been processed. If not, the process
returns to block 540 to repeat the same operations on a
next selected object. Conversely (once all the selected
objects have been processed), the loop is exit descend-
ing from block 564 into block 566.

[0056] At this point, the sniffer of the watch again
broadcasts the home interrogation signal (in the home
monitoring area around the watch). Proceeding to block
568, the sniffer of the watch listens for any corresponding
home response signal (for example, for 2-5s). A test is
then made at block 570 to verify whether a home re-
sponse signal has been returned by any home RFID tag
(whichisinside the home monitoring area). If so (meaning
that the person has returned to home), the selection list
is reset at block 572 (so as to unselect all its objects).
The flow of activity then returns to block 504 (to monitor
the presence at home of the person wearing the watch).
Conversely, if no home response signal has been re-
ceived by the sniffer of the watch since no home RFID
tags is inside the home monitoring area (meaning that
the person is still outside home), the flow of activity re-
turns to block 532 (to continue monitoring the selected
objects).

[0057] Concurrently, the watch is listening at block 574
for a verification interrogation signal from any other
watch. As soon a verification interrogation signal is re-
ceived from a twin watch (whose code provided in the
verification interrogation signal is included in its twin list),
the process passes to block 576. In this phase, the sniffer
of the watch broadcasts the object interrogation signal
(in the object monitoring area around the watch). Pro-
ceeding to block 578, the sniffer of the watch listens for
the object response signal of the selected object (which
left the object monitoring area of the twin watch), as in-
dicated by the code included in the verification interro-
gation signal (for example, for 2-5s). A test is then made
at block 580 to determine whether the object response
signal of this selected object has been received (from the
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corresponding object RFID tag in the object monitoring
area). If so (meaning thatthe select objecthas beentaken
by the person wearing the watch), the selected object is
added to the selection list of the watch, so as to start its
monitoring. Continuing to block 584, a corresponding ver-
ification response signal (including the code of the watch
and the code of the selected object) is returned to the
twin watch. The process then returns to block 574 (lis-
tening for a further verification interrogation signal). The
same point is also reached directly from block 580 when
no verification response signal is received from the RFID
tag of the selected object (meaning that it has not been
taken by the person wearing the watch).

[0058] Naturally, in order to satisfy local and specific
requirements, a person skilled in the art may apply to the
solution described above many logical and/or physical
modifications and alterations. More specifically, although
this solution has been described with a certain degree of
particularity with reference to one or more preferred em-
bodiments thereof, it should be understood that various
omissions, substitutions and changes in the form and
details as well as other embodiments are possible. Par-
ticularly, the same solution may even be practiced with-
out the specific details (such as the numerical examples)
set forth in the preceding description to provide a more
thorough understanding thereof; conversely, well-known
features may have been omitted or simplified in order not
to obscure the description with unnecessary particulars.
Moreover, it is expressly intended that specific elements
and/or method steps described in connection with any
embodiment of the disclosed solution may be incorpo-
rated in any other embodiment as a matter of general
design choice.

[0059] For example, similar considerations apply if the
proposed solution is implemented with an equivalent
method (by using similar steps, removing some steps
being non-essential, or adding further optional steps);
moreover, the steps may be performed in a different or-
der, concurrently orinaninterleaved way (atleastin part).
[0060] Of course, the above-mentioned objects to be
monitored are merely illustrative and they have not to be
interpreted in a limitative manner. Likewise, the home
monitoring area and/or the object monitoring area may
have any other extent.

[0061] Alternatively, any other transponder (for exam-
ple, based on ultrasonic, radiofrequency, or ultra-red
waves) may be used to monitor the selected objects; in
any case the use for this purpose of whatever wireless
technique is contemplated.

[0062] Similar considerations apply to the monitoring
of the presence of the watch in the home monitoring area;
alternatively, this result may also be achieved with a ded-
icated infrastructure (for example, based on transceivers
that are installed at home).

[0063] Nothing prevents using different time-outs for
periodically monitoring the presence of the person at
home and the selected objects (for example, equal to
each other).
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[0064] In a different embodiment of the invention, it is
also possible to select the objects to be monitored with
a different procedure (for example, by means of a specific
selection interrogation signal that is broadcast in a se-
lection monitoring area at a corresponding selection
monitoring distance from the watch being lower than the
object monitoring distance).

[0065] Inany case, the possibility of monitoring the ob-
jects continuously (even when the watch is inside the
home monitoring area) is not excluded; alternatively, it
is also possible to provide additional RFID tags to be
used in temporary home areas (for example, in a resort)
so as to suspend the monitoring of the selected objects
when the watch is inside the corresponding home mon-
itoring area. However, nothing prevents switching off the
above-described operation of the watch completely when
it is not necessary - either manually or automatically (for
example, when no movement of the watch is detected
for more than a predefined period, such as 30-60s, mean-
ing that the watch is not worn by anybody).

[0066] Similar considerations apply if the essential ob-
jects are defined in a different way (for example, by
means of codes included in a dedicated range); however,
this feature is not strictly necessary and it may be omitted
in a simplified implementation of the invention.

[0067] As above, the verification of the essential ob-
jects may be performed with a different procedure (for
example, by means of the above-mentioned selection
interrogation signal).

[0068] In a different implementation of the proposed
solution, each selected object that is lost is removed from
the selection list (so as to stop its monitoring completely,
and not only suspend it).

[0069] Any other protocol may be used to manage the
passing of the selected objects among persons wearing
twin watches (for example, by providing a warning mes-
sage when this happens, by using a point-to-point com-
munication scheme, and the like); in any case, this ad-
ditional feature may be omitted in a simplified implemen-
tation of the proposed solution.

[0070] Moreover, it is possible to provide any equiva-
lent alarm to the person when any selected object is lost
or any essential object is forgotten at home, even without
any associated warning message (for example, simply
by means of a flashing light, a vibration, and the like).
[0071] Similar considerations apply if the program
(which may be used to implement each embodiment of
the invention) is structured in a different way, or if addi-
tional modules or functions are provided; likewise, the
memory structures may be of other types, or may be re-
placed with equivalent entities (not necessarily consist-
ing of physical storage media). In any case, the program
may take any form suitable to be used by any data
processing system or in connection therewith (for exam-
ple, within a virtual machine); particularly, the program
may be in the form of external or resident software,
firmware, or microcode (either in object code orin source
code - for example, to be compiled or interpreted). More-
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over, it is possible to provide the program on any com-
puter-usable medium; the medium can be any element
suitable to contain, store, communicate, propagate, or
transfer the program. For example, the medium may be
of the electronic, magnetic, optical, electromagnetic, in-
frared, or semiconductor type; examples of such medium
are fixed disks (where the program can be pre-loaded),
removable disks, tapes, cards, wires, fibers, wireless
connections, networks, broadcast waves, and the like.
In any case, the solution according to an embodiment of
the presentinvention lends itself to be implemented even
with a hardware structure (for example, integrated in a
chip of semiconductor material), or with a combination
of software and hardware.

[0072] Likewise, the watch may have a different struc-
ture or it may include equivalent components (either sep-
arate to each other or combined together, in whole or in
part). In any case, the proposed solution may be imple-
mented in a bracelet, a necklace, a pendant, or any other
wearable device.

[0073] It should be noted that the proposed solution is
suitable to be implemented and put on the market even
as a modification kit for application to standard watches
(or equivalent wearable devices).

[0074] Alternatively, the proposed commodity kit may
also include the customization program for managing the
object RFID tags. Moreover, the (object and/or home)
RFID tags may be provided with hooks, or any other fas-
tening means. Alternatively, the commodity kit may in-
clude only pre-programmed object RFID tags, or vice-
versa only general-purpose object RFID tags.

Claims

1. A method (500) for helping a person wearing a wear-
able device avoid loosing objects, the method includ-
ing the steps of:

monitoring (532-564) a presence in an object
area around the wearable device of each one of
a set of selected objects, and

outputting (550-552) an alarm in response to
each selected object leaving the object area,
characterized by the steps of

monitoring (504-512) a presence ina home area
of the wearable device,

selecting (514-520) the objects included in a fur-
ther object area around the wearable device in
response to the wearable device leaving the
home area, the further object area being exter-
nal to the home area, and

unselecting (566-572) the selected objects in re-
sponse to the wearable device entering the
home area.

2. The method (500) according to claim 1, wherein an
object transponder is associated with each object for
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10

emitting a corresponding object response signal in-
dicative of the object in response to an object inter-
rogation signal, the step of monitoring (532-564) the
presence in the object area of each selected object
including:

broadcasting (534) the object interrogation sig-
nal by the wearable device at an object distance
from the wearable device, and

detecting (536-564) the leaving of the object ar-
ea by each selected object when the corre-
sponding object response signal in not sensed
by the wearable device in response to the object
interrogation signal.

3. The method (500) according to claim 2, wherein at
least one home transponder is associated with the
home area for emitting a home response signal in-
dicative of the home area in response to a home
interrogation signal, the step of monitoring (504-512)
the presence in the home area of the wearable de-
vice including:

broadcasting (506) the home interrogation sig-
nal by the wearable device at a home distance
from the wearable device, the object distance
being lower than the home distance, and

detecting (510-512) the leaving ofthe home area
by the wearable device when no home response
signal is sensed by the wearable device in re-
sponse to the home interrogation signal.

4. The method (500) according to claim 3, wherein the
object interrogation signal is broadcast periodically
with an object period and the home interrogation sig-
nal is broadcast periodically with a home period, the
object period being lower than the home period.

5. The method (500) according to claim 3 or 4, wherein
the step of selecting (514-520) the objects includes:

broadcasting (514) a further object interrogation
signal by the wearable device at a further object
distance from the wearable device, the further
object distance being lower than the home dis-
tance, and

selecting (516-520) each object when the cor-
responding object response signal is sensed by
the wearable device in response to the further
object interrogation signal.

6. The method (500) according to any claim from 1 to
5, further including the steps of:

enabling (512) the monitoring of the presence
in the object area of each selected object in re-
sponse to the wearable device leaving the home
area, and
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disabling (570) the monitoring of the presence
in the object area of each selected object in re-
sponse to the wearable device entering the
home area.

7. The method (500) according to any claim from 1 to

6, wherein the objects include a set of essential ob-
jects, the method further including the steps of:

verifying (522-530) a presence in the further ob-
ject area of each essential object in response to
the wearable device leaving the home area, and
outputting (526-528) a further alarmin response
to each essential object being absent in the fur-
ther object area.

The method (500) according to claim 7 when de-
pendent directly or indirectly on claim 5, wherein the
step of verifying (522-530) the presence in the further
object area of each essential object includes:

detecting (524) the absence of each essential
object in the further object area when the corre-
sponding object response signal is not sensed
by the wearable device in response to the further
object interrogation signal

The method (500) according to any claim from 1 to
8, further including the steps of:

suspending (554) the monitoring of the pres-
ence in the object area of each selected object
in response to the selected object leaving the
object area, and

resuming (562) the monitoring of the presence
in the object area of each selected object in re-
sponse to the selected object entering the object
area.

10. The method (500) according to any claim from 1 to

9, further including the steps of:

causing (544) a further wearable device, in a
verification area around the watch, to verify the
presence in a still further object area around the
further wearable device of each selected object
leaving the object area, and

in response to the presence in the still further
object area of each selected object leaving the
object area:

selecting (582) the selected object leaving
the object area on the further wearable de-
vice, and

unselecting (558) the selected object leav-
ing the object area on the wearable device.

11. The method (500) according to any claim from 1 to
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11

12,

13.

14.

15.

10, wherein the step of outputting (550-552) an alarm
and/or the step of outputting (526-528) a further
alarm includes:

retrieving (550;526) a message associated with
the corresponding selected and/or essential ob-
ject, and

outputting (552;528) the message.

A computer program (400) including code means for
causing a control unit (305) of a wearable device
(105) to perform the steps of the method (500) ac-
cording to any claim from 1 to 11 when the computer
program is executed on the control unit.

A wearable device (105) for helping a person wear-
ing the wearable device avoid loosing objects, the
wearable device including means (400) for perform-
ing the steps of the method (500) according to any
claim from 1 to 11.

A modification kit for a wearable device (105), the
modification kit including means (400) for performing
the steps of the method (500) according to any claim
from 1 to 11.

A commodity kit (300) for helping a person avoid
loosing objects, the commodity kit including the
wearable device (105) according to claim 13 when
including means (400) for performing the steps of
the method (500) according to any claim from 3 to
11, a set of spare transponders (205) for use as ob-
ject transponders, and a set of further spare trans-
ponders (210) for use as home transponders.
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