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(54) ALARM SYSTEM, RELAY, CONTROL METHOD, AND PROGRAM

(67)  Provided is an alarm system that allows the
worker to have sensor registration work done more effi-
ciently. An alarm system (1) includes: a plurality of sen-
sors (2), each of which detects an event; and a relay (3).
The relay (3) relays a communication between the plu-
rality of sensors (2) and a receiver (4) that communicates
with the plurality of sensors (2) to receive a result of de-
tection from each of the plurality of sensors (2). The relay
(3) includes a registration processing unit (362) that de-
termines, in response to a registration request from at
least one sensor (2) belonging to the plurality of sensors
(2), whether a registered number of a first group of sen-
sors (2) belonging to the plurality of sensors (2) which
have already been registered with the relay (3) has
reached a predetermined number. The registration
processing unit (362) cancels, when making a decision
that the registered number have reached the predeter-
mined number, registration processing of registering the
at least one sensor (2) with the relay (3).
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Description
Technical Field

[0001] The present disclosure generally relates to an
alarm system, a relay, a control method, and a program.
More particularly, the present disclosure relates to an
alarm system including a relay for relaying a communi-
cation between asensorand areceiver, the relay, a meth-
od for controlling the relay, and a program.

Background Art

[0002] JP 2010-41545 A discloses a wireless disaster
prevention system (alarm system) including: a wireless
sensor (sensor); and a wireless reception relay (relay)
for relaying a communication between the wireless sen-
sor and a proprietary-type (P-type) receiver (receiver). A
plurality of wireless sensors are installed on each floor
of a building. When finding the smoke concentration or
temperature involved with afire greater a threshold value,
the wireless sensor detects the presence of the fire and
transmits a fire event signal as a wireless accident warn-
ing signal. A single wireless reception relay is installed
on each floor of the building. On receiving the fire event
signal, the wireless reception relay transmits a fire warn-
ing signal to the P-type receiver.

[0003] A wireless disaster prevention system such as
the onedisclosedin JP 2010-41545 A requires the worker
to register at least one sensor with a relay. In this case,
the worker needs to register the sensors with the relay
such that the number of sensors registered with the relay
(hereinafter referred to as a "registered number") does
not exceed the maximum allowable number of sensors
that can be registered with the relay or the number of
sensors still registerable with the receiver (hereinafter
referred to as a "registerable number"). Therefore, before
registering the sensors with the relay, the worker needs
to check, in advance, the maximum allowable number
and the registerable number. Such need for checking
these numbers often prevents the worker from having
the sensor registration work done efficiently.

Summary of Invention

[0004] In view of the foregoing background, it is there-
fore an object of the present disclosure to provide an
alarm system, a relay, a control method, and a program,
all of which allow the worker to have the sensor registra-
tion work done more efficiently.

[0005] An alarm system according to an aspect of the
present disclosure includes a plurality of sensors, each
of which detects an event, and a relay. The relay relays
a communication between the plurality of sensors and a
receiver that communicates with the plurality of sensors
to receive a result of detection from each of the plurality
of sensors. The relay includes a registration processing
unit that determines, in response to a registration request
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from at least one sensor belonging to the plurality of sen-
sors, whether a registered number of a first group of sen-
sors belonging to the plurality of sensors which have al-
ready been registered with the relay has reached a pre-
determined number. The registration processing unit
cancels, when making a decision that the registered
number have reached the predetermined number, reg-
istration processing of registering the at least one sensor
with the relay.

[0006] A relay according to another aspect of the
present disclosure relays a communication between a
plurality of sensors and a receiver. Each of the plurality
of sensors detects an event. The receiver communicates
with the plurality of sensors to receive a result of detection
from each of the plurality of sensors. The relay includes
aregistration processing unit that determine, in response
to a registration request from at least one sensor belong-
ing to the plurality of sensors, whether a registered
number of a first group of sensors belonging to the plu-
rality of sensors which have already been registered with
the relay has reached a predetermined number. Thereg-
istration processing unit cancels, when making a decision
that the registered number have reached the predeter-
mined number, registration processing of registering the
at least one sensor with the relay.

[0007] A control method according to still another as-
pect of the present disclosure is a method for controlling
a relay. The relay relays a communication between a
plurality of sensors and a receiver. Each of the plurality
of sensors detects an event. The receiver communicates
with the plurality of sensors to receive a result of detection
from each of the plurality of sensors. The control method
includes processing of determining, in response to a reg-
istration request from at least one sensor belonging to
the plurality of sensors, whether a registered number of
a first group of sensors belonging to the plurality of sen-
sors which have already been registered with the relay
has reached a predetermined number. The processing
includes cancelling, when making a decision that the reg-
istered number have reached the predetermined
number, registration processing of registering the at least
one sensor with the relay.

[0008] A program according to yet another aspect of
the present disclosure is designed to cause a computer
system to perform the control method described above.

Brief Description of Drawings
[0009]

FIG. 1 illustrates a configuration for an alarm system
according to an exemplary embodiment;

FIG. 2 illustrates a configuration for a sensor includ-
ed in the alarm system;

FIG. 3 illustrates a configuration for a relay included
in the alarm system;

FIG. 4 illustrates a configuration for a receiver includ-
ed in the alarm system;
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FIG. 5is Part 1 of a sequence chart illustrating how
the alarm system performs first registration process-
ing;

FIG. 6is Part 2 of the sequence chartillustrating how
the alarm system performs the first registration
processing;

FIG. 7 is Part 3 of the sequence chartillustrating how
the alarm system performs the first registration
processing; and

FIG. 8 is a sequence chart illustrating how the alarm
system performs second registration processing.

Description of Embodiments

[0010] A alarm system 1 according to an exemplary
embodiment will be described with reference to the ac-
companying drawings.

(1) Overview

[0011] The alarm system 1 according to this embodi-
mentis a system installed in a building 5 (such as asingle-
family dwelling house) to detect the outbreak of any dis-
aster (such as a fire) in the building 5. A fire is an exem-
plary event that may break out in the building 5.

[0012] The "building" is supposed to be a single-family
dwelling house in this embodiment, but this should not
be construed as limiting. Alternatively, the building may
also be a multi-family dwelling house (i.e., a so-called
"mansion” in Japan) or even a non-dwelling house such
as an office, a store, a school, or a nursing care facility.
Although the "disaster" is supposed to be a fire in this
embodiment, this should not be construed as limiting.
Alternatively, the disaster may also be an earthquake or
intrusion of a suspicious person, for example.

[0013] Asshown in FIG. 1, an alarm system 1 accord-
ing to this embodiment includes a plurality of sensors 2
and a relay 3. Each of the plurality of sensors 2 detects
an event (such as the outbreak of a disaster). The relay
3 relays a communication between the plurality of sen-
sors 2 and a receiver 4 that communicates with the plu-
rality of sensors 2 to receive a result of detection from
each of the plurality of sensors 2. The relay 3 includes a
registration processing unit 362 that determines, in re-
sponse to a registration request from at least one of the
plurality of sensors 2, whether a registered number of a
first group of sensors 2 belonging to the plurality of sen-
sors 2 which have already been registered with the relay
3 hasreached a predetermined number. The registration
processing unit 362 cancels, when making a decision
that the registered number have reached the predeter-
mined number, registration processing of registering the
at least one sensor 2 with the relay 3.

[0014] Accordingto this configuration, when a decision
is made that the registered number of sensors 2 already
registered with the relay 3 have reached the predeter-
mined number, the registration processing is cancelled,
thus cancelling the registration of the at least one sensor
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2 that has transmitted the registration request with the
relay 3. This cancellation allows the worker who is reg-
istering the sensors 2 to learn that the registered number
of sensors 2 already registered with the relay 3 has
reached the predetermined number. This reduces the
chances of the worker registering more than the prede-
termined number of sensors 2 with the relay 3 even if he
or she does not know the specific value of the predeter-
mined number. Consequently, the worker may have the
registration work done more efficiently.

(2) Details

[0015] Next, the alarm system 1 according to this em-
bodiment will be described in further detail.

(2.1) Overall configuration

[0016] As showninFIG. 1, the alarm system 1 accord-
ing to this embodiment includes a plurality of sensors 2,
one or more (e.g., three in the example illustrated in FIG.
1) relays 3, and a receiver 4.

[0017] The plurality of sensors 2 are installed at mutu-
ally different locations inside the building 5 to detect the
outbreak of an event (such as a disaster) inside the build-
ing 5. Each of the plurality of sensors 2 is associated with
any one of the three relays 3 and wirelessly communi-
cates with the associated relay 3. Alternatively, the com-
munication between the sensors 2 and the relay 3 may
also be wired communication. On detecting the disaster,
the plurality of sensors 2 transmits the result of detection
to the receiver 4 via their associated relays 3.

[0018] In this embodiment, the plurality of sensors 2
are classified into multiple groups (e.g., three groups in
the example illustrated in FIG. 1) of sensors 2. The sen-
sors 2 belonging to the same group are installed on the
same floor of the building 5. The sensors 2 belonging to
different groups are installed on mutually different floors
of the building 5. In the example shown in FIG. 1, the
plurality of sensors 2 are classified into three groups (e.g.,
agroup consisting of three sensors 2s, a group consisting
of three sensors 2t, and a group consisting of three sen-
sors 2u). The three sensors 2s are installed at mutually
different locations on the second floor of the building 5,
for example, and associated with the relay 3s. The three
sensors 2t are installed at mutually different locations on
the first floor of the building 5, for example, and associ-
ated with the relay 3t. The three sensors 2u are installed
at mutually different locations on the ground floor of the
building 5, for example, and associated with the relay 3u.
[0019] The frequency of communication between the
relay 3s and its associated sensors 2s, the frequency of
communication between the relay 3t and its associated
sensors 2t, and the frequency of communication between
the relay 3u and its associated sensors 2u are different
from each other. Thus, each group of the sensors 2s, 2t,
2u are configured to communicate with only their asso-
ciated relay 3s, 3t, 3u. Alternatively, the frequency of
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communication between the relay 3s and its associated
sensors 2s, the frequency of communication between
the relay 3t and its associated sensors 2t, and the fre-
quency of communication between the relay 3u and its
associated sensors 2u may be the same.

[0020] Each of the three relays 3 relays a communica-
tion between its associated sensors 2 and the receiver
4. More specifically, each of the three relays 3 wirelessly
communicates with its associated sensors 2 as described
above. The three relays 3 may establish wired commu-
nication with the receiver 4. Alternatively, wireless com-
munication may also be established between the relays
3 and the receiver 4.

[0021] Inrelaying a communication between any of the
sensors 2 and the receiver 4, each ofthe relays 3 changes
the communication method for relaying the communica-
tion from one of the wireless method and the wired meth-
od to the other. For example, when receiving information
that has been transmitted wirelessly from any one of the
sensors 2, the relay 3 changes the communication meth-
od from the wireless method to the wired method to trans-
mit the information thus received to the receiver 4 by the
wired method.

[0022] In this embodiment, the three relays 3 are as-
sociated with the three groups of sensors 2, respectively,
and each of the three relays 3 communicates with the
associated group of sensors 2, as described above. Each
of the three relays 3 is installed on the same floor of the
building 5 as the floor on which the associated group of
sensors 2 are installed. For example, the relay 3s is in-
stalled on the second floor of the building 5, the relay 3t
is installed on the first floor of the building 5, and the relay
3t is installed on the ground floor of the building 5.
[0023] The receiver 4 receives the results of detection
from the plurality of sensors 2 via the relay 3 to control,
based on the results of detection thus received, either
sounding an alarm from the receiver 4 to the presence
of the disaster or sounding an alarm from the plurality of
sensors 2 to the presence of the disaster. The receiver
4 may be installed in either a caretaker’'s room of the
building 5 or an emergency control center located at a
different site from the building 5, whichever is appropri-
ate.

[0024] Inthe alarm system 1 with such a configuration,
the plurality of sensors 2 for use in the alarm system 1
are registered in advance by the worker with their asso-
ciated relay 3 before the alarm system 1 starts to be op-
erated. In addition, evenwhile the alarm system 1is being
operated, the worker may further register additional sen-
sors 2 with the relay 3 or cancel registration of any of the
sensors 2 already registered with the relay 3. In the fol-
lowing description, the sensors 2, the relays 3, and the
receiver 4 will be described in further detail from this point
of view.

(2.2) Configuration for sensors

[0025] AsshowninFIG. 2, each of the plurality of sen-
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sors 2 includes a communications unit 21, a sensing unit
22, an operating unit 23, a storage unit 24, an alert unit
25, and a control unit 26.

[0026] The communications unit 21 may, for example
communicate wirelessly with its associated relay 3. The
communications unit 21 communicates with the receiver
4 via the associated relay 3.

[0027] The sensing unit 22 detects the outbreak of a
disaster inside the building 5. On detecting the presence
of the disaster, the sensing unit 22 associates, under the
control of the control unit 26, the result of detection with
the identification information of the sensor 2 and makes
the communications unit 21 transmit the result of detec-
tion to the receiver 4 via the associated relay 3. The sens-
ing unit 22 detects, as the disaster, at least one of the
outbreak of a fire, the occurrence of an earthquake, and
the intrusion of a suspicious person (such as a prowler).
That is to say, the sensor 2 includes at least one of a fire
detection sensor for detecting the outbreak of a fire, a
seismic sensor for detecting the occurrence of an earth-
quake, or a security sensor for detecting the intrusion of
any suspicious person.

[0028] Alternatively, the sensor 2 may also detect the
occurrence of an earthquake by receiving an earthquake
early warning issued by an external earthquake early
warning issuer at the occurrence of an earthquake, in-
stead of including the seismic sensor. Examples of the
security sensorinclude a human detection sensor for de-
tecting the presence of a (suspicious) person by his or
her movement or body temperature, an opening/closing
sensor for detecting opening and closing of a door or a
window by a (suspicious) person, and a vibration sensor
for detecting the vibration produced when a (suspicious)
person breaks the glass window.

[0029] The operating unit 23 may be implemented as,
for example, a touchscreen panel or a physical switch
and accepts an operating command (such as a command
of registration operation or deregistration operation) en-
tered into the sensor 2. As used herein, the "registration
operation" refers to the operation performed by the work-
er to register the sensor 2 with its associated relay 3. On
the other hand, the "deregistration operation" as used
herein refers to the operation performed by the worker
to cancel the registration of any of the sensors 2 currently
registered with the relay 3.

[0030] The storage unit 24 stores various types of in-
formation required for the sensor 2 to perform process-
ing. The storage unit 24 may be, for example, an electri-
cally programmable nonvolatile storage device (such as
aflash memory). Note that the "various types of informa-
tion" may include, for example, the identification informa-
tion of the sensor 2 itself.

[0031] Examples of the alert unit 25 include a loud-
speaker. The alert unit 25 provides, under the control of
the control unit 26, various types of information as an
alert. The alert unit 25 may emit, under the control of the
control unit 26, a sound (e.g., a voice or an electronic
sound such as analarm sound) as an alert to the outbreak
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of a disaster.

[0032] The control unit 26 includes a computer system
including a processor and a memory, for example. The
computer system performs the functions of the control
unit 26 by making the processor execute a program
stored in the memory. In this embodiment, the program
to be executed by the processor is stored in advance in
the memory of the computer system. Alternatively, the
program may also be distributed after having been stored
in a non-transitory storage medium such as a memory
card or downloaded via a telecommunications line such
as the Internet.

[0033] The control unit 26 controls every constituent
element (including, for example, the communications unit
21, the sensing unit 22, the operating unit 23, the storage
unit 24, and the alert unit 25) of the sensor 2 but the
control unit 26 itself.

[0034] In response to a registration operating com-
mand entered into the operating unit 23, the control unit
26 associates aregistration request with the identification
information stored in the storage unit 24 and makes the
communications unit 21 transmit the registration request
to the relay 3. As used herein, the "registration request"
refers to a control signal requesting that the sensor 2 be
registered with the associated relay 3. On the other hand,
in accordance with a deregistration operating command
entered into the operating unit 23, the control unit 26 as-
sociates a deregistration request with the identification
information stored in the storage unit 24 and makes the
communications unit 21 transmit the deregistration re-
quest to the relay 3. As used herein, the "deregistration
request" refers to a control signal requesting that any
desired one of the sensors 2 currently registered with the
relay 3 be deregistered.

[0035] On receiving the registration request, the relay
3 registers, with the relay 3 itself, the sensor 2 that has
transmitted the registration request as will be described
later. On the other hand, on receiving the deregistration
request, the relay 3 cancels the registration of the sensor
2 that has transmitted the deregistration request with the
relay 3 itself.

[0036] Onreceiving a control signal, instructing that an
alert to the outbreak of a disaster be sounded, from the
receiver 4 via the communications unit 21, the control
unit 26 makes the alert unit 25 emit an alarm sound that
alerts to the outbreak of the disaster. As a result, at the
outbreak of the disaster, an alarm sound alerting people
to the presence of the disaster is emitted from the alert
unit 25.

(2.3) Configuration for relay

[0037] AsshowninFIG. 3, the relay 3 includes a com-
munications unit 31, another communications unit 32, an
operating unit 33, a storage unit 34, an alert unit 35, and
a control unit 36.

[0038] The communications unit 31 may establish, for
example, wireless communication with the associated
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sensors 2 via, for example, a local area network (LAN)
or compliant with the Wi-Fi(R) standard.

[0039] The communications unit 32 may establish, for
example, wired communication with the receiver 4 via,
for example, a local area network (LAN) or a wide area
network (WAN).

[0040] The operating unit 33 may be implemented as,
for example, a touchscreen panel or a physical switch,
and accepts an operating command (such as a command
of mode switch operation) entered into the relay 3. As
used herein, the "mode switch operation" refers to the
operation performed by the worker to selectively enable
or disable a registration mode of the relay 3. As used
herein, the "registration mode" refers to an operation
mode in which the sensor 2 is registered with the relay 3.
[0041] The storage unit 34 may be, for example, an
electrically programmable nonvolatile storage device
(such as a flash memory). The storage unit 34 stores
various types of information required for the relay 3 to
perform processing. Examples of the "various types of
information" include the identification information of the
relay 3 itself, the identification information of each sensor
2 that has been received from the sensor 2 via the com-
munications unit 31, and communications address as-
signed to the sensor 2.

[0042] The alert unit 35 includes at least one alert
means selected from the group consisting of, for exam-
ple, aloudspeaker, alight emitter such as a light-emitting
diode (LED), and a display unit such as a liquid crystal
display. The alert unit 35 provides, as an alert, various
types of information by emitting a sound (such as a voice
or an electronic sound) from the loudspeaker, emitting
light from the light emitter, and/or displaying an alert mes-
sage on the display unit.

[0043] The control unit 36 includes a computer system
including a processor and a memory, for example. The
computer system performs the functions of the control
unit 36 by making the processor execute a program
stored in the memory. In this embodiment, the program
to be executed by the processor is stored in advance in
the memory of the computer system. Alternatively, the
program may also be distributed after having been stored
in a non-transitory storage medium such as a memory
card or downloaded via a telecommunications line such
as the Internet.

[0044] The control unit 36 controls every constituent
element of the relay 3 (such as the communications unit
31, the communications unit 32, the operating unit 33,
and the storage unit 34) but the control unit 36 itself.
[0045] The control unit 36 includes a mode switching
unit 361, a registration processing unit 362, an alert con-
trol unit 363, a preliminary alert control unit 364, an ad-
dress acquisition unit 365, and an assignment processing
unit 366.

[0046] The mode switching unit 361 selectively ena-
bles or disables the registration mode of the relay 3 in
accordance with an operating command (i.e., a com-
mand of mode switch operation) entered into the oper-
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ating unit 33. As used herein, the "registration mode"
refers to an operation mode in which the sensor 2 is reg-
istered with the relay 3. Enabling the registration mode
of the relay 3 allows the worker to register the sensor 2
with the relay 3.

[0047] The registration processing unit 362 performs
registration processing of registering the sensor 2 with
the relay 3 (hereinafter simply referred to as "registration
processing"). More specifically, in response to a regis-
tration request received from the sensor 2 via the com-
munications unit 31, the registration processing unit 362
registers the sensor 2 with the relay 3. Depending on
whether communication is ready to be established be-
tween the relay 3 and the receiver 4 when the registration
mode oftherelay 3 is enabled, the registration processing
unit 362 changes the mode of the processing of register-
ing the sensor 2 with the relay 3 into either first registration
processing or second registration processing.

[0048] More specifically, if communication is not ready
to be established yet between the relay 3 and the receiver
4 when the registration mode of the relay 3 is enabled,
the registration processing unit 362 registers the sensor
2 with the relay 3 by performing the first registration
processing. In that case, on receiving the registration re-
quest from the sensor 2 via the communications unit 31,
the registration processing unit 362 determines (i.e.,
makes afirstdecision) whether the number of the sensors
2 already registered with the relay 3 (hereinafter referred
to as a "registered number") has reached a predeter-
mined number.

[0049] When this first decision is made, the "registered
number of the sensors 2 already registered with the relay
3" refers to the number of sensors 2 that have been al-
ready registered, not including the sensor 2 that has
transmitted the registration request. Also, in the first reg-
istration processing, the "predetermined number" herein
refers to a maximum allowable number of sensors 2 that
can be registered with the relay 3. Information about this
maximum allowable number (second information) is
stored in the storage unit 34. That is to say, in the first
registration processing, in response to the registration
request from the sensor 2, the registration processing
unit 362 reads out the second information from the stor-
age unit 34 and sets the predetermined number at the
maximum allowable number thus read out. Then, the reg-
istration processing unit 362 determines (i.e., makes a
first decision) whether the registered number of the sen-
sors 2 already registered with the relay 3 has reached
the maximum allowable number (i.e., the predetermined
number in this case).

[0050] Note thatthe state where "communication is not
ready to be established yet between the relay 3 and the
receiver4" herein refers to, forexample, a situation where
a communications cable for use to establish communi-
cation between the relay 3 and the receiver 4 is not con-
nected between the relay 3 and the receiver 4.

[0051] When deciding that the registered number of
the sensors 2 already registered with the relay 3 have
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not reached the maximum allowable number yet, the reg-
istration processing unit 362 registers, with the relay 3,
the sensor 2 that has transmitted the registration request.
On the other hand, when deciding that the registered
number of the sensors 2 already registered with the relay
3 have reached the maximum allowable number, the reg-
istration processing unit 362 cancels the registration
processing. As a result, the registration processing unit
362 keeps the sensors 2 that have already been regis-
tered before the registration processing is cancelled still
registered and cancels the registration of the sensor 2
that has transmitted the registration request with the relay
3. When the relay 3 is in the registration mode, any de-
sired number of sensors 2 may be registered with the
relay 3 as long as the number is equal to or less than the
maximum allowable number.

[0052] As used herein, to "cancel the registration
processing" refers to cancelling the registration process-
ing being currently performed by the registration process-
ing unit 362. For example, if the registration processing
unit 362 cancels the registration processing as a result
of the first decision, then the registration processing unit
362 cancels the registration processing that the registra-
tion processing unit 362 is currently performing (e.g., reg-
istration, with the relay 3, of the sensor 2 that has trans-
mitted the registration request). That is to say, the regis-
tration processing unit 362 no longer accepts the work-
er’s request for registering the sensor 2. This allows the
worker to learn that the registered number of the sensors
2 already registered with the relay 3 has reached the
maximum allowable number.

[0053] If communication is ready to be established be-
tween the relay 3 and the receiver 4 after the desired
number of sensors 2 have been registered with the relay
3 as described above (i.e., after the first decision has
been made), the registration processing unit 362 ac-
quires, from the receiver 4 via the communications unit
32, information about the number of sensors 2 still reg-
isterable with the receiver 4 (hereinafter referred to as a
"registerable number of sensors") (i.e., acquires the first
information). As used herein, the "registerable number
of sensors 2 still registerable with the receiver 4" is the
number calculated by subtracting the number of the sen-
sors 2 already registered with the receiver 4 from the
maximum registerable number of the sensors 2 that can
be registered with the receiver 4.

[0054] Then, the registration processing unit 362 de-
termines whether the registered number of the sensors
2 already registered with the relay 3 is greater than the
registerable number derived from the first information
(i.e., makes a second decision). When deciding that the
registered number of the sensors 2 already registered
with the relay 3 not be greater than the registerable
number, the registration processing unit 362 finally au-
thorizes the registration of the sensors 2 already provi-
sionally registered with the relay 3. On the other hand,
when deciding that the registered number of the sensors
2 already registered with the relay 3 be greater than the
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registerable number, the registration processing unit 362
cancels the registration processing. As a result, the reg-
istration processing unit 362 cancels the registration
processing that the registration processing unit 362 is
currently performing. The current registration processing
may be, for example, switching the mode of the process-
ing into that of the next processing (i.e., processing of
making the receiver 4 issue addresses to be described
later) when the worker performs the operation of disa-
bling the registration mode. Thatis to say, the registration
processing unit 362 enters a standby mode. This allows
the worker to learn that the registered number of the sen-
sors 2 already registered with the relay 3 has reached
the registerable number.

[0055] Note that if the registration processing is can-
celled after the second decision has been made as de-
scribed above, then the worker performs the deregistra-
tion operation on one or more sensors 2 out of all the
sensors 2 already registered with the relay 3, thereby
cancelling the registration of the one or more sensors 2.
In this manner, the worker reduces the registered number
of the sensors 2 registered with the relay 3. Then, the
worker reestablishes communication between the relay
3 and the receiver 4. When deciding that the registered
number of the sensors 2 currently registered with the
relay 3 not be greater than the registerable number as a
result, the registration processing unit 362 finally author-
izes the registration of all the sensors 2 already provi-
sionally registered with the relay 3. Thereafter, when the
registration of the sensors 2 currently registered with the
relay 3 is finally authorized, the worker operates the op-
erating unit 33 of the relay 3 to disable the registration
mode of the relay 3 and thereby finish the registration
work.

[0056] As can be seen from the foregoing description,
in the first registration processing, communication is not
ready to be established yet between the relay 3 and the
receiver 4 when the operation mode is the registration
mode, and therefore, the relay 3 cannot acquire the first
information (i.e., information about the registerable
number of the sensors 2 still registerable with the receiver
4) from the receiver 4. Thus, the relay 3 performs regis-
tration processing with the maximum allowable number
of the sensors 2 that can be registered with the relay 3
regarded as a provisional reference number. Thereafter,
when communication is ready to be established between
the relay 3 and the receiver 4, the relay 3 acquires the
first information from the receiver 4. Then, the relay 3
determines (i.e., makes a second decision) whether eve-
ry sensor 2 already provisionally registered with the relay
3 may be finally registered with the relay 3 with the reg-
isterable number derived from the first information thus
acquired used as a reference number.

[0057] Note thatin this alarm system 1, the sensors 2
are registered with the receiver 4 via the relays 3. In this
case, the receiver 4 has the registerable number of sen-
sors 2 still registerable with the receiver 4 and each relay
3 has the maximum allowable number of sensors 2 that
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can be registered with the relay 3. Thus, the sensors 2
are allowed to be registered as long as the number of
the sensors registered is equal to or less than both the
registerable number of sensors 2 still registerable with
the receiver 4 and the maximum allowable number of
sensors 2 that can be registered with the relay 3. The
first registration processing includes, first, determining
(i.e., making a first decision) whether the number of the
sensors 2 to be registered with the relay 3 is equal to or
less than the maximum allowable number of sensors 2
that can be registered with the relay 3 and provisionally
registering a desired number of sensors 2 with the relay
3. Thereafter, the first registration processing includes
determining (i.e., making a second decision) whether the
registered number of the sensors 2 provisionally regis-
tered with the relay 3 is equal to or less than the regis-
terable number of sensors 2 still registerable with the
receiver 4.

[0058] On the other hand, if communication is ready
to be established between the relay 3 and the receiver 4
when the registration mode of the relay 3 is enabled, then
the registration processing unit 362 performs second reg-
istration processing as the registration processing. Inthat
case, on receiving the registration request from the sen-
sor 2 via the communications unit 31, the registration
processing unit 362 determines (i.e., makes a third de-
cision) whether the registered number of the sensors 2
already registered with the relay 3 has reached the pre-
determined number.

[0059] Inthatcase, inthe second registration process-
ing, if communication is ready to be established between
the relay 3 and the receiver 4 when the registration mode
of the relay 3 is enabled, the registration processing unit
362 acquires the first information (i.e., information about
the registerable number of sensors 2 still registerable
with the receiver 4) from the receiver 4 via the commu-
nications unit 32. Then, when finding the registerable
number derived from the first information greater than
the maximum allowable number of sensors 2 that can be
registered with the relay 3, the registration processing
unit 362 makes the third decision with the predetermined
number set at the maximum allowable number. On the
otherhand, when finding the registerable number derived
from the first information equal to or less than the maxi-
mum allowable number of sensors 2 that can be regis-
tered with the relay 3, the registration processing unit 362
makes the third decision with the predetermined number
set at the registerable number.

[0060] When deciding, as a result of the third decision,
that the registered number of the sensors 2 already reg-
istered with the relay 3 be short of the predetermined
number (which may be either the maximum allowable
number or the registerable number), the registration
processing unit 362 registers, with the relay 3, the sensor
2 that has transmitted the registration request. On the
other hand, when deciding, as a result of the third deci-
sion, that the registered number of the sensors 2 already
registered with the relay 3 have reached the predeter-
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mined number (which may be either the maximum allow-
able number or the registerable number), the registration
processing unit 362 cancels the registration processing.
As a result, the registration processing unit 362 keeps
the sensors 2 that have already been registered before
the registration processing is cancelled still registered
and cancels the registration, with the relay 3, of the sen-
sor 2 that has transmitted the registration request. In ad-
dition, the registration processing unit 362 does not reg-
ister, with the relay 3, the sensor 2 that has transmitted
the registration request after the registration processing
has been cancelled, either.

[0061] Thereafter, on registering a desired number of
sensors 2 with the relay 3, the worker operates the op-
erating unit 33 of the relay 3 to disable the registration
mode of the relay 3 and thereby finish the registration
work.

[0062] Note that the state where "communication is
ready to be established between the relay 3 and the re-
ceiver 4" herein refers to, for example, a situation where
the communications cable for use to establish commu-
nication between the relay 3 and the receiver 4 is con-
nected between the relay 3 and the receiver 4.

[0063] As can be seen from the foregoing description,
in the second registration processing, communication is
ready to be established between the relay 3 and the re-
ceiver 4 when the operation mode is the registration
mode, the relay 3 may acquire the first information (i.e.,
information about the registerable number of sensors 2
still registerable with the receiver 4) from the receiver 4.
This allows the relay 3 to set the predetermined number
at a number with both the maximum allowable number
of sensors 2 that can be registered with the relay 3 and
the registerable number of sensors 2 still registerable
with the receiver 4 taken into account as described
above. This allows, by making the third decision, the sen-
sors 2 to be registered with the relay 3 so that the number
of sensors 2 registered is equal to or less than both the
maximum allowable number and the registerable
number.

[0064] If the registration processing unit 362 has de-
cided, as a result of the first and third decisions, that the
registered number of the sensors 2 already registered
with the relay 3 have reached the predetermined number
(i.e., if the registration processing has been cancelled),
then the alert control unit 363 makes the alert unit 35
provide alert information indicating the result of the de-
cisions. As used herein, the "alert information" may be a
piece of information indicating that the registration
processing to register the sensor 2 with the relay 3 has
been cancelled. Alternatively, the alert information may
also be a message that says, "no sensors are registera-
ble any longer."

[0065] If the registration processing unit 362 has de-
cided, as a result of the second decision, that the regis-
tered number of the sensors 2 already registered with
the relay 3 be greater than the registerable number (i.e.,
if the registration processing has been cancelled), then
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the alert control unit 363 makes the alert unit 35 provide
alert information indicating the result of the decision. As
used herein, the "alert information" may be, for example,
a piece of information indicating that the registration
processing has been cancelled. Alternatively, the alert
information may be, for example, a message that says,
"the sensor cannot be registered" or "the number of sen-
sorsregisteredis greater by N than registerable number."
[0066] The alert control unit 363 provides alert infor-
mation if the registration mode of the relay 3 is enabled,
for example. On the other hand, if the registration mode
of the relay 3 is disabled, the alert control unit 363 pro-
vides no alert information.

[0067] As can be seen, if the registration processing
unit 362 has decided that the registered number of the
sensors 2 already registered with the relay 3 either have
reached the predetermined number or be greater than
the registerable number, then the alert control unit 363
lets the worker learn the result of the decision, thus al-
lowing the worker to have the registration work done more
efficiently.

[0068] If the registration processing unit 362 has de-
cided, as a result of the first and third decisions, that the
registered number of the sensors 2 already registered
with the relay 3 be short of the predetermined number,
then the preliminary alert control unit 364 may make, for
example, the alert unit 35 provide, as preliminary alert
information, information indicating the result of the deci-
sions. The preliminary alert information may be, for ex-
ample, information about the registered number of the
sensors 2 already registered with the relay 3 (e.g., a mes-
sage saying "Nt sensor has now been registered"). Al-
ternatively, the preliminary alert information may also be
information about the registerable number of sensors 2
still registerable with the relay 3 (e.g., a message saying
"N more sensors are still registerable").

[0069] If the registration processing unit 362 has de-
cided, as a result of the second decision, that the regis-
tered number of the sensors 2 already registered with
the relay 3 not be greater than the registerable number,
then the preliminary alert control unit 364 may make, for
example, the alert unit 35 provide, as preliminary alert
information, information indicating the result of the deci-
sion. The preliminary alert information may be informa-
tion about the registerable number of sensors 2 still reg-
isterable with the relay 3 (e.g., a message saying "N more
sensors are still registerable").

[0070] The preliminary alert control unit 364 provides
the preliminary alert information if the registration mode
of the relay 3 is enabled, for example. On the other hand,
if the registration mode of the relay 3 is disabled, the
preliminary alert control unit 364 provides no preliminary
alert information.

[0071] As can be seen, if the registration processing
unit 362 has decided that the registered number of the
sensors 2 already registered with the relay 3 be short of
the predetermined number or not be greater than the
registerable number, then the preliminary alert control
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unit 364 lets the worker learn the result of the decision.
In addition, the preliminary alert control unit 364 also pro-
vides the worker with, for example, information about the
registerable numberof sensors 2 that are still registerable
with the relay 3, thus allowing the worker to have the
registration work done more efficiently.

[0072] The address acquisition unit 365 receives, from
the receiver 4, the communication addresses to be as-
signed to the respective sensors 2 that have been reg-
istered with the relay 3. More specifically, when the reg-
istration mode of the relay 3 that has been enabled is
disabled via the operating unit 33 of the relay 3, the ad-
dress acquisition unit 365 makes the communications
unit 32 transmitthe registration information of the sensors
2 (i.e., identification information of all sensors 2 regis-
tered with the relay 3) to the receiver 4. On receiving the
registration information from the relay 3, the receiver 4
issues as many communication addresses as pieces of
the identification information of the sensors 2 included in
the registration information and transmits the communi-
cation addresses thusissued to the relay 3 thathas trans-
mitted the registration information.

[0073] When the address acquisition unit 365 receives
the communication addresses from the receiver 4, the
assignment processing unit 366 assigns the communi-
cation addresses thus received to all the sensors 2 reg-
istered with the relay 3. Then, the assignment processing
unit 366 stores the result of this assignment processing
(i.e., correspondence between the identification informa-
tion of the respective sensors 2 and their communication
addresses) in the storage unit 34. In addition, the assign-
ment processing unit 366 also makes the communica-
tions unit 32 transmit the result of the assignment
processing to the receiver 4.

(2.4) Configuration for receiver

[0074] As shown in FIG. 4, the receiver 4 includes a
communications unit 41, a storage unit 42, an alert unit
43, and a control unit 44.

[0075] The communications unit 41 may establish, for
example, wired communication with the communications
unit 32 of each relay 3 as described above.

[0076] The storage unit 42 may be, for example, an
electrically programmable nonvolatile storage device
(such as a flash memory). The storage unit 42 stores
various types of information required for the receiver 4
to perform processing. Examples of the "various types
of information" include correspondence between the
identification information of the sensors 2 registered with
the respective relays 3 and their communication address-
es and the first information (i.e., information about the
registerable number of sensors 2 still registerable with
the receiver 4).

[0077] The alert unit 43 includes at least one alert
means selected from the group consisting of, for exam-
ple, a loudspeaker, a light emitter such as an LED, and
a display unit such as a liquid crystal display. The alert
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unit 43 provides, as an alert, various types of information
by emitting a sound (such as a voice or an electronic
sound) from the loudspeaker, emitting light from the light
emitter, and/or displaying an alert message on the dis-
play unit.

[0078] The control unit44 includes a computer system
including a processor and a memory, for example. The
computer system performs the functions of the control
unit 44 by making the processor execute a program
stored in the memory. In this embodiment, the program
to be executed by the processor is stored in advance in
the memory of the computer system. Alternatively, the
program may also be distributed after having been stored
in a non-transitory storage medium such as a memory
card or downloaded via a telecommunications line such
as the Internet.

[0079] The control unit 44 controls every constituent
element (e.g., the communications unit 41, the storage
unit 42, and the alert unit 43) of the receiver 4 but the
control unit 44 itself.

[0080] The control unit44 includes an address issuing
unit441, an update unit442, and an alert control unit 443.
[0081] On receiving the registration information from
each of the relays 3 via the communications unit 41, the
address issuing unit 441 issues as many communication
addresses as pieces of identification information of the
sensors 2 included in the registration information thus
received and transmits the respective communication
addresses thus issued to the relay 3 that has transmitted
the registration information. Also, on receiving the result
ofthe assignment processing from therelay 3inresponse
to the transmission of the communication addresses, the
address issuing unit 441 stores the result of the reception
in the storage unit 42.

[0082] On receiving the registration information from
each of the relays 3 via the communications unit 41, the
update unit 442 updates, based on the registration infor-
mation thus received, the first information stored in the
storage unit 42 (i.e., information about the registerable
number of sensors 2 still registerable with the receiver
4). In response to a transmission request for transmitting
the firstinformation from each of the relays 3 via the com-
munications unit 41, the update unit 442 makes the com-
munications unit 41 transmit the first information stored
in the storage unit 42 to the relay 3 that has transmitted
the transmission request.

[0083] On receiving the results of detection by the re-
spective sensors 2 from the respective relays 3 via the
communications unit 41, the alert control unit 443 desig-
nates, based on the results of detection thus received,
one of the plurality of sensors 2 registered with each of
the relays 3 to be a sensor 2 that should sound an alarm
to the outbreak of a disaster. Then, the alert control unit
443 controls the sensor 2 that has been designated via
the communications unit 41 and the relay 3 to make the
alert unit 25 of the sensor 2 thus designated sound the
alarm.

[0084] In addition, the alert control unit 443 also des-
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ignates one of the plurality of relays 3 connected to the
receiver 4 as a relay 3 that should sound the alarm (e.g.,
a relay 3 with which the sensor 2 that has detected the
disaster is registered) and makes the alert unit 35 of the
relay 3 thus designated sound the alarm.

(2.5) Operation of alarm system

[0085] Next, it will be described how the alarm system
1 operates (more specifically, how the alarm system 1
operates when the worker registers the sensors 2 with
the receiver 4 via the relays 3).

[0086] First, it will be described with reference to FIGS.
5-7 how the alarm system 1 operates in a situation where
the relay 3 registers sensors 2 (e.g., sensors 2a, 2b) by
performing the first registration processing (i.e., in a sit-
uation where communication is not ready to be estab-
lished yet between the relay 3 and the receiver 4 when
the registration mode of the relay 3 is enabled).

[0087] The worker operates the operating unit 33 of
the relay 3 (i.e., performs a mode switch operation) to
enable the registration mode of the relay 3 (in Step S 1).
When the registration mode is enabled, the registration
processing unit 362 of the relay 3 determines whether
communication is ready to be established between the
communications unit 32 of the relay 3 and the commu-
nications unit 41 of the receiver 4. In this exemplary op-
eration, the registration processing unit 362 decides that
communication not be ready to be established yet be-
tween the communications unit 32 of the relay 3 and the
communications unit 41 of the receiver 4 (in Step S2). In
this exemplary operation, when the registration mode of
the relay 3 is enabled, communication is supposed to be
not ready to be established yet between the relay 3 and
the receiver 4 as described above. Thus, in Step S2, a
decision is made that communication not be ready to be
established yet between the relay 3 and the receiver 4
as described above. If such a decision is made, the reg-
istration processing unit 362 starts performing the first
registration processing (in Step S3). Also, if such a de-
cision is made, the registration processing unit 362 sets
the predetermined number for use to make the first de-
cision (to be described later) at the maximum allowable
number of sensors 2 that can be registered with the relay
3 (in Step S3A).

[0088] Afterthe relay 3 has started performing the first
registration processing, the worker operates the operat-
ing unit 23 of a first one 2a of the sensors 2 to be regis-
tered (i.e., performs registration operation) to make the
communications unit 21 of the sensor 2a transmit a reg-
istration request D1, requesting that the sensor 2a be
registered with the relay 3, to the communications unit
32 of the relay 3 (in Step S4).

[0089] On receiving the registration request D1 from
the sensor 2a via the communications unit 31, the regis-
tration processing unit 362 of the relay 3 determines (i.e.,
makes a first decision) whether the registered number of
the sensors 2 already registered with the relay 3 has
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reached the maximum allowable number of sensors 2
that can be registered with the relay 3 (predetermined
number) (in Step S5). In this exemplary operation, the
registration processing unit 362 decides, as a result of
the first decision, that the registered number be still short
of the maximum allowable number. When making such
adecision, the registration processing unit 362 registers,
with the relay 3, the sensor 2a that has transmitted the
registration request D1 (in Step S6). Then, the prelimi-
nary alert control unit 364 of the relay 3 makes the alert
unit 35 of the relay 3 provide preliminary alert information
such as a message saying, "Nth sensor has now been
registered" or a message saying, "N more sensors are
still registerable” (in Step S7). This allows the worker to
determine, based on this preliminary alert information,
how many sensors are still registerable with the relay 3.
[0090] In this exemplary operation, the worker regis-
ters the second sensor 2 with the relay 3 with the prelim-
inary alert information provided in Step S7 taken into ac-
count. In this exemplary operation, the worker is sup-
posed to have registered M more sensors 2 with the relay
3 byrepeatedly performing the same series of processing
steps S4-S7 M times, although description thereof will
be omitted herein. Then, the worker registers an (M +
1)th sensor 2b. More specifically, the worker operates the
operating unit23 ofthe (M + 1)th sensors 2b (i.e., performs
registration operation) to make the communications unit
21 of the sensor 2b transmit a registration request D2,
requesting that the sensor 2b be registered with the relay
3, to the communications unit 32 of the relay 3 (in Step
S8).

[0091] On receiving the registration request D2 from
the sensor 2b via the communications unit 31, the regis-
tration processing unit 362 of the relay 3 determines (i.e.,
makes a first decision) whether the registered number of
the sensors 2 already registered with the relay 3 has
reached the maximum allowable number of sensors 2
that can be registered with the relay 3 (predetermined
number) (in Step S9). In this exemplary operation, the
registration processing unit 362 decides, as a result of
the first decision, that the registered number have
reached the maximum allowable number. When making
such a decision, the registration processing unit 362 can-
cels the registration processing (in Step S10). This can-
cellation causes the registration processing unit 362 to
keep the sensors 2 that have already been registered
before the cancellation of the registration processing still
registered and prevents the registration processing unit
362 from registering, with the relay 3, the sensor 2b that
has transmitted the registration request D2. In addition,
the registration processing unit 362 does not register,
with the relay 3, any sensor 2 that has transmitted the
registration request after the cancellation of the registra-
tion processing, either. Thatis to say, therelay 3 nolonger
accepts the worker’s request for registering any sensors
2. This allows the worker to learn that no sensors 2 are
registerable with the relay 3 any longer (i.e., that the reg-
istered number of the sensors 2 already registered with
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the relay 3 has reached the maximum allowable number).
[0092] Then, the alert control unit 363 of the relay 3
makes the alert unit 35 of the relay 3 provide, as the alert
information, the result of the first decision (e.g., informa-
tion in the form of a message saying "registered number
of sensors registered with relay has reached maximum
allowable number") (in Step S11). This alert information
also tells the worker that no sensors 2 are registerable
with the relay 3 any longer. As a result, the worker stops
registering the sensors 2 with the relay 3 to establish
communication between the communications unit 32 of
the relay 3 and the communications unit41 of the receiver
4 (in Step S12). For example, the worker may connect
the communications units 32, 41 to each other viaa com-
munication cable.

[0093] The registration processing unit 362 of the relay
3 determines whether communication is ready to be es-
tablished between the communications unit 32 of the re-
lay 3 and the communications unit 41 of the receiver 4.
In this case, since the worker has established the com-
munication in Step S12, the registration processing unit
362 decides that communication be ready to be estab-
lished between the communications unit 32 of the relay
3 and the communications unit41 of the receiver4. When
making such a decision, the registration processing unit
362 makes the communications unit 32 transmit a trans-
mission request D3, requesting the transmission of the
first information D11 (i.e., information about the register-
able number of sensors 2 still registerable with the re-
ceiver 4), to the receiver 4 (in Step S13).

[0094] Inresponsetothe transmission requestD3 from
the relay 3, the receiver 4 transmits the first information
D11 to the relay 3 (in Step S14).

[0095] Then,onreceiving the firstinformation D11 from
the receiver 4, the registration processing unit 362 of the
relay 3 makes the second decision (i.e., determine
whether the registered number of the sensors 2 already
registered with the relay 3 is greater than the registerable
number derived from the first information D11) (in Step
S15). If the result of this second decision indicates that
the registered number is greater than the registerable
number (if the answer is YES in Step S16), the registra-
tion processing unit 362 cancels the registration process-
ing (in Step S17). This cancellation causes the registra-
tion processing unit 362 to cancel the registration
processing (e.g., switching the mode of the processing
to that of the next processing when the worker performs
the operation of disabling the registration mode) that the
registration processing unit 362 is currently performing
and enter the standby mode. In this standby mode, even
if the worker performs the operation of disabling the reg-
istration mode in Step S25, for example, the registration
processing unit 362 does not change the registration
processing into the next processing (i.e., the processing
step S26 of transmitting the registration information). En-
tering the standby mode in this manner allows the worker
to learn that the registered number of the sensors 2 al-
ready registered with the relay 3 is greater than the reg-
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isterable number. Then, the alert control unit 363 of the
relay 3 makes the alert unit 35 provide information as,
for example, a message saying, "the number of sensors
registered is greater by N than registerable number" or
"no sensors are registerable any longer" (in Step S18).

[0096] Providing the alert information in Step S18 also
tells the worker that the registered number of the sensors
2 already registered with the relay 3 is greater than the
registerable number of sensors 2 still registerable with
the receiver 4. Taking this alert information into consid-
eration, the worker reduces the registered number of the
sensors 2 currently registered with the relay 3. More spe-
cifically, the worker operates the operating unit 23 of the
sensor 2 (such as the sensor 2a) registered with the relay
3 (i.e., performs a deregistration operation) to have a
deregistration request D4, requesting that the sensor 2a
be deregistered transmitted, from the sensor 2a to the
relay 3 (in Step S19).

[0097] In response to the deregistration request D4
from the sensor 2a, the registration processing unit 362
of the relay 3 cancels the registration of the sensor 2a
with the relay 3 (in Step S20). Then, the worker reestab-
lishes communication between the communications unit
32 of the relay 3 and the communications unit 41 of the
receiver 4 (in Step S21). More specifically, the worker
once disconnects the communication between the com-
munications unit 32 of the relay 3 and the communica-
tions unit 41 of the receiver 4 and then reestablishes the
communication between them. Reestablishing the com-
munication in this manner causes the registration
processing unit 362 to transmit a first information trans-
mission request to the receiver 4, acquire the first infor-
mation from the receiver 4, and makes the second deci-
sion all over again based on the first information thus
acquired (in Step S22). As a result of this second deci-
sion, the registration processing unit 362 may decide, for
example, that the registered number not be greater than
the registerable number to authorize the registration of
all sensors 2 provisionally registered with the relay 3 (in
Step S23). Then, the preliminary alert control unit 364
provides, as preliminary alert information, information
such as a message saying, "N more sensors are still
registerable" (in Step S24). The worker may determine,
in accordance with this preliminary alert information,
whether any additional sensors 2 should be registered
with the relay 3. In this exemplary operation, the worker
does not register any additional sensors 2 with the relay
3 tofinish registering the sensors 2 with the relay 3. More
specifically, the worker operates the operating unit 33 of
the relay 3 (i.e., performs a mode switch operation) to
disable the registration mode of the relay 3 (in Step S25).
This operation causes the relay 3 to disable the registra-
tion mode of the relay 3 itself. Disabling the registration
mode of the relay 3 allows the worker to finish registering
the sensors 2 with the relay 3.

[0098] Onthe otherhand, if the registration processing
unit 362 of the relay 3 decides, in Step S16 as a result
of the second decision, that the registered number not
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be greater than the registerable number (if the answer is
NO in Step S16), then the process proceeds to Steps
S23, S24, and S25 in this order. As a result, the regis-
tration of all sensors 2 provisionally registered with the
relay 3 is authorized in the same way as described above
(in Step S23). Then, the alert information is provided (in
Step S24). Thereatfter, the registration mode of the relay
3 is disabled by the worker, thus finishing registering the
sensors 2 with the relay 3 (in Step S25).

[0099] Then, when the registration mode of the relay
3 is disabled in Step S25, the address acquisition unit
365 of the relay 3 makes the communications unit 32
transmit the registration information D5 (such as theiden-
tification information of the sensors 2) about the sensors
2 registered with the relay 3 to the receiver 4 (in Step
S26).

[0100] On receiving the registration information D5
from the relay 3 via the communications unit 41, the ad-
dress issuing unit 441 of the receiver 4 issues as many
communication addresses as the pieces of identification
information of the sensors 2 included in the registration
information D5 (in Step S27). Then, the address issuing
unit 441 transmits information about the communication
addresses thus issued (hereinafter referred to as "ad-
dress information D6") to the relay 3 that has transmitted
the registration information D5 (in Step S28).

[0101] On receiving the address information D6 from
the receiver 4 via the communications unit 32, the as-
signment processing unit 366 of the relay 3 performs the
assignment processing of assigning the communication
addresses included in the address information D6 to the
sensors 2 registered with the relay 3 (in Step S29). Then,
the assignment processing unit 366 stores the result of
the assignment processing (i.e., correspondence be-
tween the identification information of the respective sen-
sors 2 and the communication addresses) in the storage
unit 34 (in Step S30). In addition, the assignment
processing unit 366 also makes the communications unit
32 transmit the result D12 of the assignment processing
to the receiver 4 (in Step S31). On receiving the result of
the assignment processing from the relay 3 via the com-
munications unit 41, the address issuing unit 441 of the
receiver 4 stores the result of the assignment processing
thus received in the storage unit 42 (in Step S32). Then,
the process ends.

[0102] Next, it will be described with reference to FIG.
8 how this alarm system 1 operates in a situation where
the relay 3 registers the sensors 2 by performing the sec-
ond registration processing (i.e., in a situation where
communication is ready to be established between the
relay 3 and the receiver 4 when the registration mode of
the relay 3 is enabled).

[0103] The worker operates the operating unit 33 of
the relay 3 (i.e., performs a mode switch operation) to
enable the registration mode of the relay 3 (in Step S50).
Then, the registration processing unit 362 of the relay 3
determines whether communication is ready to be estab-
lished between the communications unit 32 of the relay
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3 and the communications unit 41 of the receiver 4. In
this exemplary operation, the registration processing unit
362 decides that communication be ready to be estab-
lished between the communications unit 32 of the relay
3 and the communications unit 41 of the receiver 4 (in
Step S51). In this exemplary operation, when the regis-
tration mode of the relay 3 is enabled, communication is
supposedto beready to be established between the relay
3 and the receiver 4 as described above. Thus, in Step
S51, a decision is made that communication be ready to
be established between the communications unit 32 of
the relay 3 and the communications unit41 of the receiver
4. If such a decision is made, the registration processing
unit 362 starts performing the second registration
processing (in Step S52).

[0104] On starting to perform the second registration
processing, the registration processing unit 362 makes
the communications unit 32 transmit a transmission re-
quest D7, requesting that the first information D8 (i.e.,
information about the registerable number of sensors 2
still registerable with the receiver 4) be transmitted, to
the receiver 4 (in Step S53).

[0105] Inresponse tothetransmissionrequestD7 from
the relay 3, the receiver 4 transmits the first information
D8 to the relay 3 (in Step S54).

[0106] On receiving the first information D8 from the
receiver 4, the registration processing unit 362 of the re-
lay 3 sets, based on the first information D8, a predeter-
mined number for use to make the third decision (to be
described later) (in Step S55). More specifically, when
finding the registerable number derived from the first in-
formation D8 thus acquired (i.e., the registerable number
of sensors 2 still registerable with the receiver 4) greater
than the maximum allowable number of sensors 2 that
can be registered with the relay 3, the registration
processing unit 362 sets the predetermined number at
the maximum allowable number. On the other hand,
when finding the registerable number derived from the
first information D8 thus acquired equal to or less than
the maximum allowable number, the registration
processing unit 362 sets the predetermined number at
the registerable number.

[0107] Then, the worker operates the operating unit 23
of the first sensor 2a requesting to be registered (i.e.,
performs a registration operation) to make the commu-
nications unit 21 of the sensor 2a transmit a registration
request D9, requesting that the sensor 2a be registered
with the relay 3, to the communications unit 32 of the
relay 3 (in Step S56).

[0108] On receiving the registration request D9 from
the sensor 2a via the communications unit 31, the regis-
tration processing unit 362 of the relay 3 determines (i.e.,
makes a third decision) whether the registered number
of the sensors 2 already registered with the relay 3 has
reached the predetermined number (i.e., the predeter-
mined number that has been set in Step S56) (in Step
S57). In this exemplary operation, the registration
processing unit 362 decides, as a result of the third de-
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cision, that the registered number is still short of the pre-
determined number. When making such a decision, the
registration processing unit 362 registers, with the relay
3, the sensor 2a that has transmitted the registration re-
questD9 (in Step S58). Then, the preliminary alert control
unit 364 of the relay 3 makes the alert unit 35 of the relay
3 provide preliminary alert information such as a mes-
sage saying, "Nth sensor has now been registered" or a
message saying, "N more sensors are still registerable"
(in Step S59). This allows the worker to determine, based
on this preliminary alert information, whether the second
sensor 2 should be registered with the relay 3. In this
exemplary operation, the worker registers the second
sensor 2 with the relay 3. In this exemplary operation,
the worker is supposed to have registered M more sen-
sors 2 with the relay 3 by repeatedly performing the same
series of processing steps S56-S59 M times, although
description thereof will be omitted herein. Then, the work-
erregisters an (M + 1)th sensor 2b. More specifically, the
worker operates the operating unit 23 of the (M + 1)th
sensors 2b (i.e., performs registration operation) to make
the communications unit 21 of the sensor 2b transmit a
registration request D10, requesting that the sensor 2b
be registered with the relay 3, to the communications unit
32 of the relay 3 (in Step S60).

[0109] On receiving the registration request D10 from
the sensor 2b via the communications unit 31, the regis-
tration processing unit 362 of the relay 3 makes the third
decision (in Step S61). In this exemplary operation, the
registration processing unit 362 decides, as a result of
the third decision, that the registered number have
reached the predetermined number. When making such
a decision, the registration processing unit 362 cancels
the registration processing (in Step S62). This cancella-
tion causes the registration processing unit 362 to keep
the sensors 2 that have already been registered before
the cancellation of the registration processing still regis-
tered and prevents the registration processing unit 362
from registering, with the relay 3, the sensor 2b that has
transmitted the registration request D10. In addition, the
registration processing unit 362 does not register, with
the relay 3, any sensor 2 that has transmitted the regis-
tration request after the cancellation of the registration
processing, either. That is to say, the relay 3 no longer
accepts the worker’s request for registering any sensors
2. This allows the worker to learn that no sensors 2 are
registerable with the relay 3 any longer (i.e., that the reg-
istered number of the sensors 2 already registered with
the relay 3 has reached the predetermined number).
[0110] Then, the alert control unit 363 of the relay 3
makes the alert unit 35 of the relay 3 provide, as the alert
information, information in the form of a message saying
"registered number of sensors registered with relay has
reached predetermined number" or "no sensors are reg-
isterable with relay any longer” (in Step S63). This alert
information also tells the worker that no sensors 2 are
registerable with the relay 3 any longer. Then, the worker
operates the operating unit 33 oftherelay 3 (i.e., performs
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a deregistration operation) to make the relay 3 disable
the registration mode (in Step S64). This operation caus-
es the relay 3 to disable the registration mode of the relay
3. When the registration mode of the relay 3 is disabled,
the worker finishes registering the sensors 2 with the re-
lay 3.

[0111] After the registration mode of the relay 3 has
been disabled in Step S64, the same series of processing
steps as S26-S32 shown in FIGS. 6 and 7 will be per-
formed once again to end the processing.

(2.6) Advantages

[0112] An alarm system 1 according to this embodi-
ment includes a plurality of sensors 2, each of which de-
tects an event (such as a disaster), and a relay 3. The
relay 3 relays a communication between the plurality of
sensors 2 and a receiver 4 that communicates with the
plurality of sensors 2 to receive a result of detection from
each of the plurality of sensors 2. The relay 3 includes a
registration processing unit 362 that determines (i.e.,
makes a first decision), in response to a registration re-
quest from at least one sensor 2 belonging to the plurality
of sensors 2, whether a registered number of a first group
of sensors 2 belonging to the plurality of sensors 2 which
have already been registered with the relay 3 has
reached a predetermined number. The registration
processing unit 362 cancels, when making a decision
that the registered number have reached the predeter-
mined number, registration processing of registering the
at least one sensor 2 with the relay 3.

[0113] According to this configuration, when a decision
is made that the registered number of sensors 2 already
registered with the relay 3 have reached the predeter-
mined number, the registration processing is cancelled,
thus cancelling the registration, with the relay 3, of the at
least one sensor 2 that has transmitted the registration
request. This cancellation allows the worker who is reg-
istering the sensors 2 to learn that the registered number
of sensors 2 already registered with the relay 3 has
reached the predetermined number. This reduces the
chances of the worker registering more than the prede-
termined number of sensors 2 with the relay 3 even if he
or she does not know the specific value of the predeter-
mined number. Consequently, the worker may have the
registration work done more efficiently.

(3) Implementations other than the exemplary embodi-
ment

[0114] The functions of the alarm system 1 according
to the exemplary embodiment may also be implemented
as, for example, a relay, a control method, a computer
program, or a non-transitory storage medium that stores
the computer program thereon.

[0115] A relay according to an implementation relays
a communication between a plurality of sensors, each of
which detects an event, and a receiver that communi-
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cates with the plurality of sensors to receive a result of
detection from each of the plurality of sensors. The relay
includes a registration processing unit that determines,
in response to a registration request from at least one
sensor belonging to the plurality of sensors, whether a
registered number of a first group of sensors belonging
to the plurality of sensors which have already been reg-
istered with the relay has reached a predetermined
number. The registration processing unit cancels, when
making a decision that the registered number have
reached the predetermined number, registration
processing of registering the at least one sensor with the
relay.

[0116] A control method according to another imple-
mentation is a method for controlling a relay. The relay
relays a communication between a plurality of sensors,
each of which detects an event, and a receiver that com-
municates with the plurality of sensors to receive a result
of detection from each of the plurality of sensors. The
control method includes processing of determining, in
response to aregistration request from at least one sen-
sor belonging to the plurality of sensors, whether a reg-
istered number of a first group of sensors belonging to
the plurality of sensors which have already been regis-
tered with the relay has reached a predetermined
number. The processing includes cancelling, when mak-
ing a decision that the registered number have reached
the predetermined number, registration processing of
registering the at least one sensor with the relay.
[0117] A program according to still another implemen-
tation is designed to cause a computer system to perform
the control method according to the above-described im-
plementation.

[0118] A non-transitory storage medium according to
yet another implementation stores thereon a program
that causes a computer system to perform the control
method according to the above-described implementa-
tion.

(4) Variations

[0119] Next, variations of the exemplary embodiment
will be enumerated one after another. Note that the var-
iations to be described below may be adopted in combi-
nation as appropriate.

(4.1) First variation

[0120] Inthe exemplary embodimentdescribed above,
the alert information and the preliminary alertinformation
are provided by the alert unit 35 of the relay 3. However,
this is only an example and should not be construed as
limiting. Rather, the alert information and the preliminary
alert information may be provided by the alert unit 35 of
the relay 3, the alert unit 25 of the sensor 2, or the alert
unit 43 of the receiver 4, whichever is appropriate.

[0121] Inthe exemplary embodimentdescribed above,
the alert unit 35 of the relay 3 provides the alert informa-
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tion in the following manner, for example. Specifically,
the relay 3 acquires the firstinformation from the receiver
4, makes the third decision based on the first information
thus acquired, and then makes the alert unit 35 of the
relay 3 provide the alert information (such as a message
saying "no sensors are registerable with relay any long-
er") depending on the result of the third decision. How-
ever, this is only an example and should not be construed
as limiting. Alternatively, the alert information may also
be provided according to the first variation in the following
manner.

[0122] For example, the alert unit 25 of the sensor 2
may provide the alert information (such as a message
saying "no sensors are registerable with relay any long-
er") when the sensor 2 receives a registration unaccept-
able notification as aresponse to the registration request.
In this example, if a registration request from any sensor
2 is unacceptable for the relay 3, the relay 3 is supposed
to transmit the registration unacceptable notification to
the sensor 2. Note that if the registration request from a
sensor 2 is unacceptable for the relay 3 but the registra-
tion unacceptable notification is not transmitted to the
sensor 2, then the sensor 2 decides, based on no recep-
tion of the registration unacceptable notification, that the
request have been declined and makes the alert unit 25
thereof provide the alert information.

[0123] Alternatively, the alert unit 43 of the receiver 4
may also provide, when the receiver 4 receives the result
of the assignment processing from the relay 3, the pre-
liminary alert information such as a message saying, "N
more sensors are still registerable.”

[0124] Still alternatively, the alert unit 25 of the sensor
2 may also provide the preliminary alert information in
the following manner. For example, if a decision is made,
as a result of the third decision, that the registered
number be still short of the predetermined number but
have reached a certain number smaller than the prede-
termined number, the alert unit 25 of the sensor 2 that
has transmitted a registration request may provide the
preliminary alert information such as a message saying
"the registered number of sensors already registered with
relay has reached certain number." In this example, the
determination whether the registered number has
reached the certain number (a fourth decision) is made
by, for example, the registration processing unit 362 of
the relay 3, not the sensor 2. The sensor 2 receives the
result of the fourth decision from the relay 3 and provides
the preliminary alert information.

[0125] According to this first variation, the alert infor-
mation and the preliminary alert information may be pro-
vided in any of various forms of notification (e.g., as a
sound such as a voice emitted from a loudspeaker, a
message displayed on a monitor, or light emitted from
an LED). In addition, the alert information and the pre-
liminary alert information may be provided by any of the
constituent elements of the alarm system 1 (namely, by
any of the receiver 4, the sensors 2, or the relays 3).
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(4.2) Second variation

[0126] Inthe exemplary embodimentdescribed above,
a threshold value may be set for the radio field strength
of the communication established between the sensor 2
and the relay 3 for use in the registration mode of the
relay 3. More specifically, the threshold value (first
threshold value) of the radio field strength of the commu-
nication for use in the registration mode may be set at a
higher value than the threshold value (second threshold
value) of the radio field strength of the communication
(established between the sensor 2 and the relay 3) for
usein an operating mode. As used herein, the "operating
mode" refers to a mode in which the alarm system 1 is
operated.

[0127] In the registration mode, the worker performs
the registration work of registering the sensors 2 with the
relay 3 with the sensors 2 disposed close to the relay 3.
Thus, in the registration mode, the distance between the
sensors 2 and the relay 3 is shorter than in the operating
mode. This makes the radio field strength of the commu-
nication established between the sensor 2 and the relay
3 in the registration mode higher than the radio field
strength of the communication established between the
sensor 2 and the relay 3 in the operating mode. This
allows the first threshold value to be set at a higher value
than the second threshold value.

[0128] Note that setting the first threshold value for the
radio field strength of the communication for use in the
registration mode makes communication established at
a radio field strength equal to or greater than the first
threshold value enabled and makes communication es-
tablished at aradiofield strength less than the first thresh-
old value disabled in the registration mode. Thus, in the
registration mode, communication can be established
only at a radio field strength equal to or greater than the
first threshold value. In the same way, setting the second
threshold value for the radio field strength of the commu-
nication for use in the operating mode makes communi-
cation established at a radio field strength equal to or
greater than the second threshold value enabled and
makes communication established at a radio field
strength less than the second threshold value disabled
in the operating mode. Thus, in the operating mode, com-
munication can be established only at a radio field
strength equal to or greater than the second threshold
value.

[0129] Settingthefirstthreshold value ata highervalue
than the second threshold value in this manner enables
reducing not only the effect of external noise when the
sensor 2 is registered with the relay 3 in the registration
mode but also the electromagnetic effect to be caused
by other radio devices operating at frequencies close to
the frequency of the communication between the sensor
2 and the relay 3.
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(4.3) Third variation

[0130] Intheexemplary embodimentdescribed above,
the communication between the relay 3 and the sensors
2is supposed to be established by star connection. How-
ever, this is only an example and should not be construed
as limiting. Alternatively, the communication between the
relay 3 and the sensors 2 may also be established by,
for example, multi-hop connection in which each of mul-
tiple sensors 2 relays a communication between the relay
3 and other sensors 2.

(5) Aspects

[0131] The exemplary embodiment and its variations
described above are specific implementations of the fol-
lowing aspects of the present disclosure.

[0132] An alarm system (1) according to a first aspect
includes: a plurality of sensors (2), each of which detects
an event; and a relay (3). The relay (3) relays a commu-
nication between the plurality of sensors (2) and a re-
ceiver (4) that communicates with the plurality of sensors
(2) to receive a result of detection from each of the plu-
rality of sensors (2). The relay (3) includes a registration
processing unit (362) that determines (i.e., makes a first
decision and a second decision), in response to a regis-
tration request from at least one sensor (2) belonging to
the plurality of sensors (2), whether a registered number
of a first group of sensors (2) belonging to the plurality
of sensors (2) which have already been registered with
the relay (3) has reached a predetermined number. The
registration processing unit (362) cancels, when making
a decision that the registered number have reached the
predetermined number, registration processing of regis-
tering the at least one sensor (2) with the relay (3).
[0133] According to this configuration, when a decision
is made that the registered number of sensors (2) already
registered with the relay (3) have reached the predeter-
mined number, the registration processing is cancelled,
thus cancelling the registration, with the relay (3), of the
at least one sensor (2) that has transmitted the registra-
tion request. This cancellation allows the worker who is
registering the sensors (2) to learn that the registered
number of sensors (2) already registered with the relay
(2) hasreached the predetermined number. This reduces
the chances of the worker registering more than the pre-
determined number of sensors (2) with the relay (3) even
if he or she does not know the specific value of the pre-
determined number. Consequently, the worker may have
the registration work done more efficiently.

[0134] In an alarm system (1) according to a second
aspect, which may be implemented in conjunction with
the first aspect, the predetermined number is a maximum
allowable number of a second group of sensors (2) be-
longing to the plurality of sensors (2) which can be reg-
istered with the relay (3).

[0135] This configuration allows, if the registered
number has reached the maximum allowable number,
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the registration of the at least one sensor (2) with the
relay (3) to be cancelled. This reduces the chances of
the worker registering more than the maximum allowable
number of sensors (2) with the relay (3) even if he or she
does not know the specific value of the maximum allow-
able number.

[0136] In an alarm system (1) according to a third as-
pect, which may be implemented in conjunction with the
second aspect, when communication is ready to be es-
tablished between the relay (3) and the receiver (4) after
the decision has been made, the registration processing
unit (362) acquires, from the receiver (4), firstinformation
about a registerable number of a third group of sensors
(2) belonging to the plurality of sensors (2) which are still
registerable with the receiver (4). The registration
processing unit (362) cancels the registration processing
when finding the registered number greater than the reg-
isterable number derived from the first information.
[0137] According to this configuration, cancelling the
registration processing when communication is ready to
be established between the relay (3) and the receiver (4)
after the decision (i.e., the first decision) has been made
allows the worker to learn that the registered number is
greater than the registerable number even if he or she
does not know the registerable number of sensors (2)
still registerable with the receiver (4).

[0138] In an alarm system (1) according to a fourth
aspect, which may be implemented in conjunction with
the first aspect, when a registerable number of a third
group of sensors (2) belonging to the plurality of sensors
(2) which are still registerable with the receiver (4) is
greater than a maximum allowable number of a second
group of sensors (2) belonging to the plurality of sensors
(2) which are possibly registered with the relay (3), the
predetermined number is the maximum allowable
number. When the registerable number is equal to or less
than the maximum allowable number, the predetermined
number is the registerable number.

[0139] This configuration allows the predetermined
number to be set at an appropriate value depending on
which one of the registerable number or the maximum
allowable number is larger than the other.

[0140] In an alarm system (1) according to a fifth as-
pect, which may be implemented in conjunction with the
fourth aspect, the relay (3) has a registration mode in
which the plurality of sensors (2) are registered with the
relay (3). In a situation where communication is ready to
be established between the relay (3) and the receiver (4)
when the registration mode is enabled, the registration
processing unit (362) acquires, from the receiver (4), first
information about the registerable number of the third
group of sensors (2) belonging to the plurality of sensors
(2) which are still registerable with the receiver (4).
[0141] According to this configuration, if communica-
tion is ready to be established between the relay (3) and
the receiver (4) when the registration mode is enabled,
the relay (3) may automatically acquire the first informa-
tion from the receiver (4). This allows, if communication
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is ready to be established between the relay (3) and the
receiver (4) when the registration mode is enabled, the
predetermined number to be set at an appropriate
number with both the maximum allowable number and
the registerable number taken into account as in the
fourth aspect. This allows, by registering the sensors (2)
with the relay (3) in the registration mode such that the
registered number is not greater than the predetermined
number, the worker to register the sensors (2) with the
relay (3) so that the registered number is not greater than
the maximum allowable number or the registerable
number.

[0142] Analarmsystem (1)according to a sixth aspect,
which may be implemented in conjunction with any one
of the first to fifth aspects, further includes an alert control
unit (363) that issues, when the registration processing
unit (362) has decided that registered number have
reached the predetermined number, an alert indicating
that registered number has reached the predetermined
number.

[0143] According to this configuration, the alert control
unit (363) may more reliably alert the worker to the fact
that the registered number has reached the predeter-
mined number.

[0144] Analarm system (1) according to a seventh as-
pect, which may be implemented in conjunction with any
one of the first to sixth aspects, further includes a prelim-
inary alert control unit (364) that issues, before the reg-
istered number reaches the predetermined number, a
preliminary alert about either the registered number or a
registerable number of a fourth group of sensors (2) be-
longing to the plurality of sensors (2) which are still reg-
isterable with the relay (3). The fourth group is included
in the second group.

[0145] This configuration allows the worker to learn,
before the registered number reaches the predetermined
number, the registered number of sensors (2) already
registered with the relay (3) or the registerable number
of sensors (2) still registerable with the relay (3), thus
allowing the worker to have the registration work done
more efficiently.

[0146] A relay (3) according to an eighth aspect relays
a communication between a plurality of sensors (2) and
areceiver (4). Each of the plurality of sensors (2) detects
an event. The receiver (4) communicates with the plural-
ity of sensors (2) to receive a result of detection from
each of the plurality of sensors (2). The relay (3) includes
a registration processing unit (362) that determines, in
response to a registration request from at least one sen-
sor (2) belonging to the plurality of sensors (2), whether
a registered number of a first group of sensors (2) be-
longing to the plurality of sensors (2) which have already
been registered with the relay (3) has reached a prede-
termined number. The registration processing unit (362)
cancels, when making a decision that the registered
number have reached the predetermined number, reg-
istration processing of registering the at least one sensor
(2) with the relay (3).
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[0147] Accordingto this configuration, when a decision
is made that the registered number of sensors (2) already
registered with the relay (3) have reached the predeter-
mined number, the registration processing is cancelled,
thus cancelling the registration, with the relay (3), of the
at least one sensor (2) that has transmitted the registra-
tion request. This cancellation allows the worker who is
registering the sensors (2) to learn that the registered
number of sensors (2) already registered with the relay
(2) hasreached the predetermined number. This reduces
the chances of the worker registering more than the pre-
determined number of sensors (2) with the relay (3) even
if he or she does not know the specific value of the pre-
determined number. Consequently, the worker may have
the registration work done more efficiently.

[0148] A control method according to a ninth aspect is
a method for controlling a relay (3). The relay (3) relays
a communication between a plurality of sensors (2) and
areceiver (4). Each of the plurality of sensors (2) detects
an event. The receiver (4) communicates with the plural-
ity of sensors (2) to receive a result of detection from
each of the plurality of sensors (2). The control method
includes processing of determining, in response to a reg-
istration request from at least one sensor (2) belonging
to the plurality of sensors (2), whether a registered
number of a first group of sensors (2) belonging to the
plurality of sensors (2) which have already been regis-
tered with the relay (3) has reached a predetermined
number. The processing includes cancelling, when mak-
ing a decision that the registered number have reached
the predetermined number, registration processing of
registering the at least one sensor (2) with the relay (3).
[0149] According to this method, when a decision is
made that the registered number of sensors (2) already
registered with the relay (3) have reached the predeter-
mined number, the registration processing is cancelled,
thus cancelling the registration, with the relay (3), of the
at least one sensor (2) that has transmitted the registra-
tion request. This cancellation allows the worker who is
registering the sensors (2) to learn that the registered
number of sensors (2) already registered with the relay
(2) hasreached the predetermined number. This reduces
the chances of the worker registering more than the pre-
determined number of sensors (2) with the relay (3) even
if he or she does not know the specific value of the pre-
determined number. Consequently, the worker may have
the registration work done more efficiently.

[0150] A program according to a tenth aspect is de-
signed to cause a computer system to perform the control
method according to the ninth aspect.

[0151] This aspect provides a program designed to
cause a computer system to perform the control method
according to the ninth aspect.

Reference Signs List

[0152]
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Claims

1. An

32

Alarm System

Sensor

Relay

Receiver

Registration Processing Unit

Alert Control Unit

Preliminary Alert Control Unit

alarm system (1) comprising:

a plurality of sensors (2), each of the plurality of
sensors (2) being configured to detect an event;
and

a relay (3) configured to relay a communication
between the plurality of sensors (2) and a re-
ceiver (4), the receiver (4) being configured to
communicate with the plurality of sensors (2) to
receive a result of detection from each of the
plurality of sensors (2),

the relay (3) including a registration processing
unit (362) configured to determine, in response
to aregistration request from atleast one sensor
(2) belonging to the plurality of sensors (2),
whether a registered number of a first group of
sensors (2) belonging to the plurality of sensors
(2) which have already been registered with the
relay (3) has reached a predetermined number,
the registration processing unit (362) being con-
figured to, when making a decision that the reg-
istered number have reached the predeter-
mined number, cancel registration processing
of registering the at least one sensor (2) with the
relay (3).

2. The alarm system (1) of claim 1, wherein

the

predetermined number is a maximum allowable

number of a second group of sensors (2) belonging

totl

he plurality of sensors (2) which are possibly reg-

istered with the relay (3).

3. The alarm system (1) of claim 2, wherein

the registration processing unit (362) is config-
ured to, when communication is ready to be es-
tablished between the relay (3) and the receiver
(4) after the decision has been made, acquire,
from the receiver (4), first information about a
registerable number of a third group of sensors
(2) belonging to the plurality of sensors (2) which
are still registerable with the receiver (4), and
the registration processing unit (362) is config-
ured to, when finding the registered number
greater than the registerable number derived
from the first information, cancel the registration
processing.
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4. The alarm system (1) of claim 1, wherein

when a registerable number of a third group of
sensors (2) belonging to the plurality of sensors
(2) which are still registerable with the receiver
(4) is greater than a maximum allowable number
of a second group of sensors (2) belonging to
the plurality of sensors (2) which are possibly
registered with the relay (3), the predetermined
number is the maximum allowable number, and
when the registerable number is equal to or less
than the maximum allowable number, the pre-
determined number is the registerable number.

The alarm system (1) of claim 4, wherein

the relay (3) has a registration mode in which
the plurality of sensors (2) are registered with
the relay (3), and

the registration processing unit (362) is config-
ured to, in a situation where communication is
ready to be established between the relay (3)
and the receiver (4) when the registration mode
is enabled, acquire, from the receiver (4), first
information about the registerable number of the
third group of sensors (2) belonging to the plu-
rality of sensors (2) which are still registerable
with the receiver (4).

The alarm system (1) of any one of claims 1 to 5,
further comprising an alert control unit (363) config-
ured to, when the registration processing unit (362)
has decided that the registered number have
reached the predetermined number, issue an alert
indicating that registered number has reached the
predetermined number.

The alarm system (1) of any one of claims 1 to 5,
further comprising a preliminary alert control unit
(364) configured to, before the registered number
reaches the predetermined number, issue a prelim-
inary alert about either the registered number or a
registerable number of a fourth group of sensors (2)
belonging to the plurality of sensors (2) which are
still registerable with the relay (3), the fourth group
being included in the second group.

A relay (3) configured to relay a communication be-
tween a plurality of sensors (2) and a receiver (4),
each of the plurality of sensors (2) being configured
to detect an event, the receiver (4) being configured
to communicate with the plurality of sensors (2) to
receive a result of detection from each of the plurality
of sensors (2),

the relay (3) comprising a registration process-
ing unit (362) configured to determine, in re-
sponse to a registration request from at least
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one sensor (2) belonging to the plurality of sen-
sors (2), whether a registered number of a first
group of sensors (2) belonging to the plurality of
sensors (2) which have already been registered
with the relay (3) has reached a predetermined
number,

the registration processing unit (362) being con-
figured to, when making a decision that the reg-
istered number have reached the predeter-
mined number, cancel registration processing
of registering the at least one sensor (2) with the
relay (3).

A control method for controlling a relay (3), the relay
(3) being configured to relay a communication be-
tween a plurality of sensors (2) and a receiver (4),
each of the plurality of sensors (2) being configured
to detect an event, the receiver (4) being configured
to communicate with the plurality of sensors (2) to
receive aresult of detection from each of the plurality
of sensors (2),

the control method comprising processing of de-
termining, in response to a registration request
from at least one sensor (2) belonging to the
plurality of sensors (2), whether a registered
number of a first group of sensors (2) belonging
to the plurality of sensors (2) which have already
been registered with the relay (3) has reached
a predetermined number,

the processing including cancelling, when mak-
ing a decision that the registered number have
reached the predetermined number, registration
processing of registering the at least one sensor
(2) with the relay (3).

10. A program designed to cause a computer system to

perform the control method of claim 9.
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