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(54) SMOKE DETECTION SYSTEM

(57) Disclosed is a smoke detector system (400, 600)
comprising: a computer (404), and a group of smoke de-
tectors (402, 402’, 402"), and a personal mobile comput-
ing device (200, 200’, 200"). The personal mobile com-
puting device is configured to connect to the computer
via a wireless internet connection (414, 414’, 414") and
comprises a first wireless communication module (208).
The group of smoke detectors that comprise a second
wireless communication module (112). The group of
smoke detectors are configured for performing a self-test.
The group of smoke detectors are configured for acquir-
ing self-test data (124, 124’, 124") measured during the
self-test. The personal mobile computing device is con-
figured for directly forming a wireless communication
channel (412, 412’, 412") with the group of smoke detec-
tors. The personal mobile computing device is configured
for requesting the self-test (122) from the group of smoke
detectors via the wireless communication channel. The
personal mobile computing device is configured for re-
ceiving the self-test data from the group of smoke detec-
tors via the wireless communication channel in response
to requesting the self-test. The personal mobile comput-
ing device is configured for sending the self-test data to
the computer via the wireless internet connection.
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Description

Field of the invention

[0001] The invention relates to smoke detectors and
smoke detection systems.

Background and related art

[0002] Smoke detectors can provide a warning when
a fire has started inside of a building. To ensure that
smoke detectors are functioning properly they should be
tested at regular intervals.
[0003] International patent application publication
WO2019079862A1 discloses methods of determining a
likely end of life of a detector of a fire protection system,
such as a smoke detector, comprise acquiring a plurality
of measurements of an obscuration value of the detector
from a fire indicator panel (FIP) and calculating a rate of
contamination of the detector based on the plurality of
measurements of the obscuration value. The methods
comprise determining a likely end of life of the detector
based on the calculated rate of contamination of the de-
tector and a nominal end of life (EOL) value for the de-
tector set by a manufacturer of the detector. An apparatus
and system for capturing the data for performing the
methods is also disclosed.

Summary

[0004] The invention provides for a smoke detector
system, a smoke detector, a building, and a computer
program product in the independent claims. Embodi-
ments are given in the dependent claims.
[0005] Embodiments may provide for an improved
smoke detector system. In embodiments a group of
smoke detector establishes a wireless communication
channel with a personal mobile computing device. This
eliminates the need for a central control panel. The per-
sonal mobile computing device requests a self-test from
the group of smoke detectors and receives self-test data
in response. The personal mobile computing device then
sends the self-test data to a computer via a wireless in-
ternet connection. This may have several advantages.
The smoke detectors are firstly not connected directly to
the internet. This may reduce the risk that hackers access
the smoke detectors. It also enables lower energy pro-
tocols to be used for forming the wireless communication
channel.
[0006] In one aspect the invention provides for a smoke
detector system that comprises a computer. The smoke
detector system further comprises a personal mobile
computing device. The personal mobile computing de-
vice is configured to connect to the computer via a wire-
less internet connection. The personal mobile computing
device comprises a first wireless communication module.
[0007] The smoke detector system further comprises
a group of smoke detectors that comprise a second wire-

less communication module. In some examples each of
the group of smoke detectors may comprise their own
second wireless communication module. The group of
smoke detectors are configured for performing a self-
test. For example the smoke detectors may be configured
for testing such things as the condition of a battery sup-
plying power to each of the smoke detectors. The smoke
detectors may also be configured for performing a self-
test of a smoke detecting element or sensor. The group
of smoke detectors are configured for acquiring self-test
data measured during the self-test. The self-test data
may for example provide such data as a battery voltage
or level. The self-test data may also include data meas-
ured with one or more sensors during the self-test. This
may include such things as measurements which may
be used for determining the condition of a smoke sensor.
[0008] The personal mobile computing device is con-
figured for directly forming the wireless communication
channel with the group of smoke detectors. As used here-
in, directly forming the communication channel means
that the wireless communication channel is formed be-
tween the personal mobile computing device and the
group of smoke detectors without any intermediate com-
puter or other system forming a part of the wireless com-
munication channel.
[0009] The personal mobile computing device may for
example form the wireless communication channel with
each of the group of smoke detectors individually. Instead
of connecting through a remote server or other device
the personal mobile computing device is able to commu-
nicate with the smoke detectors of the group of smoke
detectors via the wireless communication channel. The
personal mobile computing device is configured for re-
questing the self-test from the group of smoke detectors
via the wireless communication channel. For example
the personal mobile computing device may form the wire-
less communication channel with each of the group of
smoke detectors and then request the self-test from each
of the group of smoke detectors. The personal mobile
computing device is configured for receiving the self-test
data from the group of smoke detectors via the wireless
communication channel in response to requesting the
self-test. The personal mobile computing device is con-
figured for sending the self-test data to the computer via
the wireless internet connection.
[0010] In this embodiment the personal mobile com-
puting device functions as an intermediary between the
group of smoke detectors and the computer. This may
have the advantage of enabling the computer to receive
the self-test data without the need of an internet connec-
tion between the computer and the group of smoke de-
tectors. This may for example have advantages in the
longevity of battery life of the group of smoke detectors.
The personal mobile computing device may form a low
energy wireless communication channel in some exam-
ples. If for example the group of smoke detectors were
connected to the computer via a Wi-Fi connection the
maintenance of this Wi-Fi connection may drain the bat-
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teries of the group of smoke detectors rapidly. Using the
personal mobile computing device may therefore provide
for a reduced consumption of energy by the group of
smoke detectors. Connecting the group of smoke detec-
tors through the personal mobile computing device may
also provide for additional security of the group of smoke
detectors. The group of smoke detectors are not able to
be contacted directly via the internet. The security of the
personal mobile computing device may then be used to
protect the group of smoke detectors. Additionally the
user of the personal mobile computing device does not
need to enable communication with the group of smoke
detectors constantly.
[0011] A personal mobile computing device as used
herein may encompass a battery powered computing de-
vice that may be carried by a single person. This may for
example be a so called smartphone or a tablet or a laptop
or netbook computer.
[0012] The wireless internet connection could be pro-
vided via different ways. For example this may be pro-
vided via a Wi-Fi system or even a data connection over
a cellular network. In some examples the first communi-
cation module may also be used for forming the wireless
internet connection but in some examples it may be dif-
ferent.
[0013] For example the first wireless communication
module may use for example Bluetooth to communicate
with the group of smoke detectors.
[0014] In another embodiment the self-test data com-
prises a time stamp and/or a cryptographic signature.
The time stamp may be useful for identifying when the
test of the group of smoke detector took place. The cryp-
tographic signature may be useful to verify that the self-
test data is authentic. In some examples the time stamp
and/or cryptographic signature may be added by the
group of smoke detectors. In other examples the time
stamp and/or cryptographic signature may be appended
to the self-test data by the personal mobile computing
device.
[0015] In another embodiment the computer is config-
ured for generating a test summary report for the group
of smoke detectors by inputting the self-test data into a
report generation module. The report generation module
may for example comprise machine-executable code
that receives the self-test data and then calculates or
generates the test summary. This for example may in-
clude such things as receiving raw sensor data and then
analyzing this raw sensor data to determine if the sensor
is functioning properly. The report generation module
may also receive other data which is descriptive of the
operation of a smoke detector and use this to establish
if the smoke detector and its sensors are functioning
properly.
[0016] The test summary report may, for example be
a summary of the operational status and function of the
smoke detectors at the time the self-test data was ac-
quired. The test summary report may also be formatted
to conform with regulatory requirements. The test sum-

mary report may also be digitally signed by the computer
to validate its origin and/or authenticity.
[0017] Another advantage may be is that the test sum-
mary report is not just the result of the self-test, the self-
test data is evaluated by the computer to generate the
test summary report, not the smartphone. This may re-
duce the amount of complicated software on the personal
mobile computing device and the group of smoke detec-
tors. This may also enables a big data approach on the
server: data from multiple groups of smoke detectors may
be analyzed.
[0018] The computer is further configured for generat-
ing a task completion signal after generating the test sum-
mary report. After the test summary report has been gen-
erated the smoke detector system may then generate
the task completion signal. The computer is then further
configured for sending the task completion signal to the
personal mobile computing device via the wireless com-
munication channel. This for example may be useful in
forming a closed control loop that enables the user of the
personal mobile computing device to understand when
the test summary report has been completed. For exam-
ple the personal mobile computing device can be con-
nected intermittently or only when selected to communi-
cate with the group of smoke detectors via the wireless
communication channel. When the personal mobile com-
puting device receives the task completion signal then
the personal mobile computing device can for example
disconnect or deactivate the wireless communication
channel.
[0019] In another embodiment the smoke detector sys-
tem comprises multiple of the group of smoke detectors.
The computer stores a self-test database that comprises
self-test data from the multiple of the group of smoke
detectors. For example, within a building or across dif-
ferent buildings there may be different and independent
groups of smoke detectors. Each of these may connect
to the computer via the personal mobile computing de-
vice or different personal mobile computing devices. For
example there could be a personal mobile computing de-
vice that is able to pair or connect with each group of
smoke detectors. This embodiment may be beneficial
because the data from the self-test for each of the multiple
of the group of smoke detectors may be located on the
single computer. This may be useful for centrally gener-
ating the test report summary for each group. It may also
be useful because the self-test data is collected and
stored in a single location. This may facilitate analyzing
the self-test data and recognizing patterns which may
help improve the maintenance or maintaining of the var-
ious groups of smoke detectors.
[0020] In another embodiment the computer is config-
ured for generating a maintenance schedule for the group
of smoke detectors by inputting at least a portion of the
self-test database into a control system module. The con-
trol system module may contain computer-executable in-
structions that are used to cause a processor of the com-
puter to check various conditions of the smoke detectors
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using a predetermined set of criterion or examine the
self-test database for patterns. For example the control
system module may in some examples comprise a neural
network, a machine learning module, an expert system,
and/or predetermined logic. This embodiment may be
beneficial because the collection of the self-test database
may be useful in maintaining the multiple groups of
smoke detectors.
[0021] In another embodiment the computer is config-
ured for generating a shipping order to ship repair parts
to a location of the group of smoke detectors at a chosen
time determined by the maintenance schedule. For ex-
ample the computer may send the shipping order to a
logistic center or order it online. The computer is further
configured for detecting a delivery of the repair parts to
the location. Often times when a logistics or delivery com-
pany delivers a package a message may be sent to an
account that ordered the shipping of the repair parts. The
computer may for example be configured for receiving
this message directly or for checking the account to see
if the repair parts have been delivered.
[0022] The computer is further configured for display-
ing maintenance instructions on the user interface of the
mobile computing device via the wireless communication
channel after detecting the delivery of the repair parts.
For example, once the computer detects that the repair
parts have been delivered to the location a message or
messages may be sent to the personal mobile computing
device which either comprise instructions or trigger the
instructions to be displayed by the personal mobile com-
puting device. This may for example be beneficial in a
situation where the group of smoke detectors is installed
in an apartment and the personal mobile computing de-
vice is for example a smartphone of a tenant.
[0023] In another embodiment the computer is further
configured for detecting when the repair parts have been
installed in the group of smoke detectors. This may be
used for forming a control loop to ensure that the operator
of the personal mobile computing device does in fact re-
pair the group of smoke detectors.
[0024] In another embodiment the group of smoke de-
tectors comprises an elevator smoke detector mounted
in an elevator shaft of an elevator. This embodiment may
be beneficial because it may be difficult or inconvenient
to perform a self-test of a smoke detector which is located
in an elevator shaft.
[0025] In another embodiment, the elevator smoke de-
tector is located in the overhead of the elevator shaft. As
used herein, an overhead of an elevator shaft is the space
at the top or upper most portion of the elevator shaft. This
contains a space into which the elevator does not travel
and may be useful for mounting equipment. Also, if there
is a fire at some location within the elevator shaft, the hot
air and smoke from the fire will naturally rise to the top
part of the elevator shaft or the overhead. Placing a
smoke detector there ensures that a fire within then ele-
vator shaft will be rapidly detected.
[0026] Mounting the elevator smoke detector in the

overhead may also have the advantage that is facilitates
forming the wireless communication channel between
the personal mobile computing device and the elevator
smoke detector. When the door of the elevator is open,
there is a gap between the space above the elevator and
the open elevator. This provides an unshielded region
between the personal mobile communication device and
the elevator smoke detector.
[0027] In another embodiment the elevator comprises
a door. The mobile computing device is configured for
detecting when the door is at least partially open. This
detection may be performed in a variety of ways. The
door of the elevator may be of metal and may partially
shield or entirely block the wireless communication chan-
nel. In some examples the mobile computing device may
detect that the door is at least partially open because the
signal strength of the wireless communication channel
increases. In other examples such things as a sensor
may be installed in the door which communicates with
the mobile computing device or the mobile computing
device may have a camera which may be used in detect-
ing optically when the door is at least partially open.
[0028] The personal mobile computing device is fur-
ther configured for establishing the mobile communica-
tion channel with the elevator smoke detector when the
door of the elevator is at least partially open. This em-
bodiment may be beneficial because it may enable the
convenient acquisition of the self-test data from the
smoke detector in the overhead of the elevator shaft.
[0029] In another embodiment each of the group of
smoke detectors comprises a unique identifier code. The
computer is configured for storing a configuration data-
base that comprises configuration data. The personal
mobile computing device configured for establishing the
wireless communication channel with the group of smoke
detectors by configuring the first wireless communication
module with the configuration data. The personal mobile
computing device is configured for receiving the unique
identifier code of a selected smoke detector selected
from any of the group of smoke detectors.
[0030] The personal mobile computing device is con-
figured for sending a configuration request to the com-
puter via the wireless internet connection where in the
configuration request comprises the unique identifier
code of the selected smoke detector. The computer is
configured for selecting the configuration data from a
configuration data database by searching the configura-
tion data database for the unique identifier code. The
computer is configured for sending the configuration data
to the personal mobile computing device via the wireless
internet connection in response to receiving the config-
uration request with the unique identifier code of the se-
lected smoke detector.
[0031] The personal mobile computing device is con-
figured for configuring the first wireless communication
module with the configuration data. In this embodiment
the configuration data which is stored on the computer
is used for configuring the personal mobile computing
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device so that it is able to form the wireless communica-
tion channel with the group of smoke detectors. It does
this by acquiring and receiving one unique identifier code
from the group of smoke detectors. This may be benefi-
cial because it enables the operator of the personal mo-
bile computing device to more easily acquire the self-test
data because the operator does not need to establish a
pairing with each of the group of smoke detectors indi-
vidually.
[0032] In another embodiment the initial mobile com-
puting device comprises a third wireless communication
module. The initial mobile computing device is configured
to connect to the computer via the wireless internet con-
nection. The initial mobile computing device is configured
for generating pairing data during a wireless pairing with
the group of smoke detectors via the second wireless
communication module and the third wireless communi-
cation module. The initial mobile computing device is
configured for receiving the unique identifier code during
the wireless pairing. The initial mobile computing device
is configured for receiving location data descriptive of a
location of the group of smoke detectors via a user inter-
face. This may for example include the location of differ-
ent smoke detectors of the group of smoke detectors and
their position in different rooms.
[0033] The initial mobile computing device is config-
ured for constructing the configuration data from the
unique identifier and the pairing data. The initial mobile
computing device is configured for transferring the con-
figuration data to the computer via the wireless internet
connection.
[0034] The computer is configured for appending the
configuration data to the configuration data database. In
this claim an initial mobile computing device is used to
establish the pairing between the initial mobile computing
device and the different smoke detectors of the group of
smoke detectors. This is then used to construct the con-
figuration data which is then stored in the computer. This
enables the personal mobile computing device to then
later retrieve this configuration data and with a single
unique identifier code from the group of smoke detectors
to form the wireless communication channel. This for ex-
ample may include the ability to form a Bluetooth con-
nection with each of the group of smoke detectors.
[0035] In another embodiment the group of smoke de-
tectors comprises a test activation element. The selected
smoke detector is configured for transmitting the unique
identifier code with the second wireless communication
module in response to an activation of the test activation
element. For example the test activation element may be
a button or switch on a smoke detector which may be
operated. When this test activation element is operated
then the unique identifier code of that smoke detector is
transmitted. The personal mobile computing device may
receive this unique identifier code and then contact the
computer via the internet and retrieve the proper config-
uration data using the unique identifier code to reference
the correct configuration data.

[0036] In another embodiment the group of smoke de-
tectors comprises an optical identifier that uniquely iden-
tifies the unique identifier code. For example a barcode
or QR code could be printed on the face of each of the
smoke detectors. The optical identifier is visible when the
group of smoke detectors are in an operational position.
This may mean that when each are in operational posi-
tion. The personal mobile computing device comprises
a camera. The personal mobile computing device is con-
figured for determining the unique identifier code from
the optical identifier imaging the optical identifier with the
camera. For example, if there is a barcode or QR code
or other writing or markings on the individual smoke de-
tectors the operator may control the personal mobile
computing device to image the smoke detector. The per-
sonal mobile computing device may then use this optical
image to generate or determine the unique identifier
code.
[0037] In another embodiment the personal mobile
computing device is configured for forming the wireless
communication channel with the group of smoke detec-
tors in response to receiving a test request. This embod-
iment may be beneficial because the personal mobile
computing device does not form the wireless communi-
cation channel unless it is desired to perform a self-test.
This may provide for reduced energy consumption as
well as better security for the group of smoke detectors.
[0038] In another embodiment the personal mobile
computing device is configured to generate the test re-
quest in response to a user input. For example there may
be a dialogue box or user interface on the personal mobile
computing device where the operator can manually
cause the test request to be initiated.
[0039] In another embodiment the computer is config-
ured for sending a test request to the personal mobile
computing device via the wireless internet connection.
For example the computer may centrally schedule when
the group of smoke detectors should be tested using the
self-test. This for example may be useful in forming an
automatic control loop for testing and/or repairing the
group of smoke detectors.
[0040] In another embodiment the personal mobile
computing device is configured for automatically gener-
ating the test request according to a predetermined
schedule. For example there may be calendar data or
other data which is included on an application or program
of the personal mobile computing device which causes
the test request to be initiated according to the predeter-
mined schedule.
[0041] In another embodiment the personal mobile
computing device is configured for displaying a test re-
quest pop-up in response to receiving the test request.
In one embodiment the test request pop-up comprises a
delay selector configured for delay information of the
wireless communication channel with the group of smoke
detectors. For example, the personal mobile computing
device may be away from the group of smoke detectors
and the operator may delay until it is possible to perform
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the self-test. Also for other reasons the operator may
wish to perform the self-test at a different time.
[0042] In another embodiment the test request pop-up
comprises a device selector configured for selecting one
smoke detector of the group of smoke detectors to initiate
forming the wireless communication channel. For exam-
ple the personal mobile computing device may connect
in some examples to each of the set of smoke detectors
individually. The use of the device selector may enable
the personal mobile computing device to query or test
the group of smoke detectors individually and in a pre-
determined or sequential order.
[0043] In another embodiment the wireless communi-
cation channel is a Bluetooth wireless communication
channel.
[0044] In another embodiment the wireless communi-
cation channel is a Bluetooth LE or low energy wireless
communication channel.
[0045] In another embodiment the wireless communi-
cation channel is a wireless communication channel with
a maximum power of 100 mW.
[0046] In another embodiment the wireless communi-
cation channel is a wireless communication channel with
a maximum power of 2.5 mW.
[0047] In another embodiment the wireless communi-
cation channel is a wireless communication channel with
a maximum power of 1 mW.
[0048] In another aspect the invention provides for a
smoke detector. The smoke detector comprises a second
wireless communication module. The smoke detector
further comprises a smoke detection component config-
ured for detecting the presence of smoke. The smoke
detector further comprises a self-test component config-
ured for performing a self-test of the smoke detection
component and is configured for acquiring the self-test
data during the self-testing. The smoke detector is con-
figured for forming the wireless communication channel
with the second wireless communication module. The
smoke detector is configured for receiving a test request
via the wireless communication channel. The smoke de-
tector is configured for performing the self-test and ac-
quiring the self-test data in response to receiving the test
request. The smoke detector is configured for transmit-
ting the self-test data via the wireless communication
channel in response to receiving the test request. This
embodiment may be beneficial because it may provide
for an improved means of providing security and reducing
power consumption of the smoke detector. In some ex-
amples the smoke detector may be battery powered.
[0049] In another embodiment the smoke detector fur-
ther comprises an internal memory. The internal memory
is configured for logging environmental sensor data
measured by an environmental sensor. The environmen-
tal sensor is any one of the following: integrated into the
smoke detector and connected to the smoke detector via
a wireless connection. This embodiment may be benefi-
cial because it may provide a means of providing the
environmental sensor data when the smoke detector

does not have a constant connection to a wireless net-
work or the internet.
[0050] Logging the environmental sensor data may in-
clude time stamping and/or signing the environmental
sensor data with a cryptographic signature. This may be
performed is several different ways. In some examples
the time stamping and/or signing of the environmental
sensor data may be performed by the smoke detector.
An advantage of this is that the environmental data as a
function of time may be known. In some examples the
environmental sensor provides the time stamp and/or
signing of the environmental sensor data. In a further
example the personal mobile communication device
downloading the wireless communication channel pro-
vides the time stamp and/or signing of the environmental
sensor data.
[0051] In another embodiment the environmental sen-
sor comprises any one of the following: a carbon mon-
oxide detector, a radiation detector, a dosimeter, a radon
detector, an enthalpy sensor, a humidity sensor, and
combinations thereof. The inclusion of any of these var-
ious types of environmental sensors may provide for ei-
ther an improved security and/or monitoring of a location
where the smoke detectors are installed.
[0052] In another aspect the invention provides for a
building comprising multiple units. A unit as used herein
is an access delimited or access restricted area or portion
of a building. For example, a unit may be an apartment,
a rental unit, a condominium, a flat, a storefront, or other
division of a building.
[0053] Each of the multiple units comprises a group of
smoke detectors. The group of smoke detectors com-
prises one or more smoke detectors according to an em-
bodiment of the smoke detector.
[0054] In another aspect the invention provides for a
computer program product comprising machine-execut-
able instructions for execution by a processor controlling
a mobile computing device. The personal mobile com-
puting device comprises a first wireless communication
module. Execution of the machine-executable instruc-
tions causes the processor to form the wireless commu-
nication channel with a group of smoke detectors with
the first wireless communication module. This may be
with the group of smoke detectors as a whole or it may
include individual pairings with each of the group of
smoke detectors. Execution of the machine-executable
instructions further causes the processor to request a
self-test of the group of smoke detectors via the wireless
communication channel. Again this may be a request
which is sent to all the group or it may be with each of
the group of smoke detectors sequentially.
[0055] Execution of the machine-executable instruc-
tions further causes the processor to receive self-test da-
ta from the group of smoke detectors via the wireless
communication channel in response to requesting the
self-test. Execution of the machine-executable instruc-
tions further causes the processor to connect to a com-
puter via a wireless internet connection. Execution of the
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machine-executable instructions further causes the proc-
essor to send the self-test data to the computer via the
wireless internet connection. This computer program
product may for example be beneficial because it may
provide for a means of providing the self-test data from
a group of smoke detectors that are not connected di-
rectly with the computer.
[0056] It is understood that one or more of the afore-
mentioned embodiments of the invention may be com-
bined as long as the combined embodiments are not mu-
tually exclusive.
[0057] As will be appreciated by one skilled in the art,
aspects of the present invention may be embodied as an
apparatus, method or computer program product. Ac-
cordingly, aspects of the present invention may take the
form of an entirely hardware embodiment, an entirely
software embodiment (including firmware, resident soft-
ware, micro-code, etc.) or an embodiment combining
software and hardware aspects that may all generally be
referred to herein as a "circuit," "module" or "system."
Furthermore, aspects of the present invention may take
the form of a computer program product embodied in one
or more computer readable medium(s) having computer
executable code embodied thereon.
[0058] Any combination of one or more computer read-
able medium(s) may be utilized. The computer readable
medium may be a computer readable signal medium or
a computer readable storage medium. A ’computer-read-
able storage medium’ as used herein encompasses any
tangible storage medium which may store instructions
which are executable by a processor of a computing de-
vice. The computer-readable storage medium may be
referred to as a computer-readable non-transitory stor-
age medium. The computer-readable storage medium
may also be referred to as a tangible computer readable
medium. In some embodiments, a computer-readable
storage medium may also be able to store data which is
able to be accessed by the processor of the computing
device. Examples of computer-readable storage media
include, but are not limited to: a floppy disk, a magnetic
hard disk drive, a solid state hard disk, flash memory, a
USB thumb drive, Random Access Memory (RAM), Read
Only Memory (ROM), an optical disk, a magnetooptical
disk, and the register file of the processor. Examples of
optical disks include Compact Disks (CD) and Digital Ver-
satile Disks (DVD), for example CD-ROM, CD-RW, CD-
R, DVD-ROM, DVD-RW, or DVD-R disks. The term com-
puter readable-storage medium also refers to various
types of recording media capable of being accessed by
the computer device via a network or communication link.
For example a data may be retrieved over a modem, over
the internet, or over a local area network. Computer ex-
ecutable code embodied on a computer readable medi-
um may be transmitted using any appropriate medium,
including but not limited to wireless, wire line, optical fiber
cable, RF, etc., or any suitable combination of the fore-
going.
[0059] A computer readable signal medium may in-

clude a propagated data signal with computer executable
code embodied therein, for example, in baseband or as
part of a carrier wave. Such a propagated signal may
take any of a variety of forms, including, but not limited
to, electro-magnetic, optical, or any suitable combination
thereof. A computer readable signal medium may be any
computer readable medium that is not a computer read-
able storage medium and that can communicate, prop-
agate, or transport a program for use by or in connection
with an instruction execution system, apparatus, or de-
vice.
[0060] ’Computer memory’ or ’memory’ is an example
of a computer-readable storage medium. Computer
memory is any memory which is directly accessible to a
processor.
[0061] A ’processor’ as used herein encompasses an
electronic component which is able to execute a program
or machine executable instruction or computer executa-
ble code. References to the computing device comprising
"a processor" should be interpreted as possibly contain-
ing more than one processor or processing core. The
processor may for instance be a multi-core processor. A
processor may also refer to a collection of processors
within a single computer system or distributed amongst
multiple computer systems. The term computing device
should also be interpreted to possibly refer to a collection
or network of computing devices each comprising a proc-
essor or processors. The computer executable code may
be executed by multiple processors that may be within
the same computing device or which may even be dis-
tributed across multiple computing devices.
[0062] Computer executable code may comprise ma-
chine executable instructions or a program which causes
a processor to perform an aspect of the present invention.
Computer executable code for carrying out operations
for aspects of the present invention may be written in any
combination of one or more programming languages, in-
cluding an object oriented programming language such
as Java, Smalltalk, C++ or the like and conventional pro-
cedural programming languages, such as the "C" pro-
gramming language or similar programming languages
and compiled into machine executable instructions. In
some instances the computer executable code may be
in the form of a high level language or in a pre-compiled
form and be used in conjunction with an interpreter which
generates the machine executable instructions on the fly.
[0063] The computer executable code may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the
user’s computer and partly on a remote computer or en-
tirely on the remote computer or server. In the latter sce-
nario, the remote computer may be connected to the us-
er’s computer through any type of network, including a
local area network (LAN) or a wide area network (WAN),
or the connection may be made to an external computer
(for example, through the Internet using an Internet Serv-
ice Provider).
[0064] Aspects of the present invention are described
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with reference to flowchart illustrations and/or block dia-
grams of methods, apparatus (systems) and computer
program products according to embodiments of the in-
vention. It is understood that each block or a portion of
the blocks of the flowchart, illustrations, and/or block di-
agrams, can be implemented by computer program in-
structions in form of computer executable code when ap-
plicable. It is further under stood that, when not mutually
exclusive, combinations of blocks in different flowcharts,
illustrations, and/or block diagrams may be combined.
These computer program instructions may be provided
to a processor of a general purpose computer, special
purpose computer, or other programmable data process-
ing apparatus to produce a machine, such that the in-
structions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts spec-
ified in the flowchart and/or block diagram block or blocks.
[0065] These computer program instructions may also
be stored in a computer readable medium that can direct
a computer, other programmable data processing appa-
ratus, or other devices to function in a particular manner,
such that the instructions stored in the computer readable
medium produce an article of manufacture including in-
structions which implement the function/act specified in
the flowchart and/or block diagram block or blocks.
[0066] The computer program instructions may also
be loaded onto a computer, other programmable data
processing apparatus, or other devices to cause a series
of operational steps to be performed on the computer,
other programmable apparatus or other devices to pro-
duce a computer implemented process such that the in-
structions which execute on the computer or other pro-
grammable apparatus provide processes for implement-
ing the functions/acts specified in the flowchart and/or
block diagram block or blocks.
[0067] A ’user interface’ as used herein is an interface
which allows a user or operator to interact with a com-
puter or computer system. A ’user interface’ may also be
referred to as a ’human interface device.’ A user interface
may provide information or data to the operator and/or
receive information or data from the operator. A user in-
terface may enable input from an operator to be received
by the computer and may provide output to the user from
the computer. In other words, the user interface may al-
low an operator to control or manipulate a computer and
the interface may allow the computer indicate the effects
of the operator’s control or manipulation. The display of
data or information on a display or a graphical user in-
terface is an example of providing information to an op-
erator. The receiving of data through a keyboard, mouse,
trackball, touchpad, pointing stick, graphics tablet, joy-
stick, gamepad, webcam, headset, pedals, wired glove,
remote control, and accelerometer are all examples of
user interface components which enable the receiving of
information or data from an operator.
[0068] A ’hardware interface’ as used herein encom-
passes an interface which enables the processor of a

computer system to interact with and/or control an exter-
nal computing device and/or apparatus. A hardware in-
terface may allow a processor to send control signals or
instructions to an external computing device and/or ap-
paratus. A hardware interface may also enable a proc-
essor to exchange data with an external computing de-
vice and/or apparatus. Examples of a hardware interface
include, but are not limited to: a universal serial bus, IEEE
1394 port, parallel port, IEEE 1284 port, serial port, RS-
232 port, IEEE-488 port, Bluetooth connection, Wireless
local area network connection, TCP/IP connection, Eth-
ernet connection, control voltage interface, MIDI inter-
face, analog input interface, and digital input interface.
[0069] A ’display’ or ’display device’ as used herein
encompasses an output device or a user interface adapt-
ed for displaying images or data. A display may output
visual, audio, and or tactile data. Examples of a display
include, but are not limited to: a computer monitor, a tel-
evision screen, a touch screen, tactile electronic display,
Braille screen, Cathode ray tube (CRT), Storage tube,
Bi-stable display, Electronic paper, Vector display, Flat
panel display, Vacuum fluorescent display (VF), Light-
emitting diode (LED) displays, Electroluminescent dis-
play (ELD), Plasma display panels (PDP), Liquid crystal
display (LCD), Organic light-emitting diode displays
(OLED), a projector, and Head-mounted display.

Brief description of the drawings

[0070] In the following embodiments of the invention
are explained in greater detail, by way of example only,
making reference to the drawings in which:

Fig. 1 illustrates an example of a smoke detector;
Fig. 2 illustrates an example of a personal mobile

computing device;
Fig. 3 shows a flow chart which illustrates a method

of operating the personal mobile computing de-
vice of Fig. 2.

Fig. 4 illustrates an example of a smoke detector sys-
tem;

Fig. 5 illustrates a further example of a smoke detec-
tor system;

Fig. 6 illustrates a further example of a smoke detec-
tor system;

Fig. 7 illustrates an example of a building; and
Fig. 8 illustrates a further example of a smoke detec-

tor.

Detailed Description

[0071] Like numbered elements in these figures are
either equivalent elements or perform the same function.
Elements which have been discussed previously will not
necessarily be discussed in later figures if the function is
equivalent.
[0072] Fig. 1 illustrates a functional diagram of a smoke
detector 100. The smoke detector 100 comprises a proc-
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essor 102. The smoke detector 100 is optionally powered
by a battery 104. The smoke detector 100 also comprises
an internal memory 106, a smoke detector component
108, a self-test component 110, and a second wireless
communication module 112 that are each connected to
the processor 102. The smoke detector 100 is further
shown as containing an optional environmental sensor
114 which is also connected to the processor 102. The
smoke detector component 108 may be used for detect-
ing smoke and/or heat for detecting a fire. The self-test
component 110 contains components for testing the
smoke detector component 108.
[0073] The second wireless communication module
112 may for example be useful for establishing a wireless
communication channel with a personal mobile comput-
ing device. The optional environmental sensor 114 may
be used to optionally gather data descriptive of the envi-
ronment around the smoke detector 100. The self-test
component 110 may also contain components which may
be used to verify the correct placement and operation of
the smoke detector 100. For example, the self-test com-
ponent 110 may also contain a proximity sensor to de-
termine if the smoke detector 100 is placed too close to
a wall or other structure. The self-test component 110
may also contain components for measuring the voltage
or capacity of the battery 104.
[0074] The internal memory 106 is shown as contain-
ing machine-executable instructions 120. These ma-
chine-executable instructions 120 enable the processor
102 to perform various operational tasks in running the
smoke detector 100 and also for performing various
methods of controlling the smoke detector 100. For ex-
ample the machine-executable instructions 120 may im-
plement a routine to self-test the smoke detector 100.
The memory 106 is further shown as containing a self-
test request 122 that the smoke detector 100 has re-
ceived via the second wireless communication module
112. The reception of the self-test request 122 may cause
the machine-executable instructions 120 to execute a
self-test routine.
[0075] The machine-executable instructions 120 then
control the other components such as the self-test com-
ponent 110 to acquire self-test data 124. The self-test
data 124 can for example be used to provide the self-test
data 124 over the second wireless communication mod-
ule 112. The smoke detector 100 is further shown as
containing environmental sensor data 126 that has been
acquired by the environmental sensor 114. The environ-
mental sensor data 126 may also be acquired by external
environmental sensors that communicate with the smoke
detector 100 via the second wireless communication
module 112. The memory 106 is further shown as con-
taining a unique identifier code 128. The smoke detector
100 is further shown as containing an optional test acti-
vation element 118. For example the test activation ele-
ment 118 may be a button on an external surface of the
smoke detector 100 which causes the smoke detector to
test itself.

[0076] When the optional test activation element 118
is activated the processor 102 can be programmed to
transmit the unique identifier code 128 via the second
wireless communication module 112. This for example
may be useful in pairing the smoke detector 100 with
other devices.
[0077] Fig. 2 illustrates an example of a personal mo-
bile computing device 200. The personal mobile comput-
ing device 200 may for example be a smartphone or a
tablet in some examples. The personal mobile computing
device 200 comprises a display and/or user interface
202. The personal mobile computing device 200 further
comprises a processor 204. The personal mobile com-
puting device 200 may for example be powered by a bat-
tery 206. The personal mobile computing device 200 is
shown as comprising a first wireless communication
module 208 and an optional transmitter 210.
[0078] The first wireless communication module 208
may for example be useful for communicating with the
second wireless communication module 112 of the
smoke detector 100. The transmitter 210 may in some
instances be a cellular communication transmitter used
for communicating with a cellular network such as used
for telephones. In some examples the transmitter 210
may provide access to a mobile data network and the
internet. In some other examples the transmitter 210 may
comprise a transmitter which is adapted for connecting
to a Wi-Fi system. The transmitter 210 in this case may
also provide access to the internet. The personal mobile
computing device 200 is further shown as containing a
memory 212. The display and/or user interface 202, the
first wireless communication module 208, the transmitter
210, and the memory 212 are connected to the processor
204.
[0079] The memory 212 is shown as containing ma-
chine-executable instructions 214 which enable the proc-
essor 204 to control the operation and function of the
personal mobile computing device 200. The memory 212
is further shown as containing a test request 216. The
test request 216 may for example have been generated
by the personal mobile computing device 200 or it may
for example have been received via the transmitter 210.
The personal mobile computing device 200 then gener-
ates a self-test request 122 and sends it to the smoke
detector 100 via a wireless communication channel
formed by the first wireless communication module 208
and the second wireless communication module 112.
The memory 212 is further shown as containing pairing
data and/or configuration data 218 which enables con-
figuration of the first wireless communication module 208
so it is able to communicate with the second wireless
communication module 212.
[0080] Fig. 3 shows a flowchart which illustrates a
method of operating the mobile computing device 200.
First in step 300 a wireless communication channel is
formed with a group of smoke detectors with the first wire-
less communication module 208. This may be done by
forming a wireless communication channel with the indi-
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vidual second wireless communication modules 112 of
the individual smoke detectors 100. Next in step 302 a
self-test request 122 of the group of smoke detectors 100
is requested via the wireless communication channel in
response to requesting the self-test. Next in step 304,
the first wireless communication module 208 receives
the self-test data 124 via the wireless communication
channel in response to requesting the self-test 122.
[0081] Next in step 306, the processor 204 controls the
personal mobile computing device 200 to connect to a
computer via a wireless internet connection. The wireless
internet connection may for example be formed using the
transmitter 210. By the term wireless internet connection,
it is implied that a portion of the internet connection is
formed via a wireless transmitter and receiver. An exam-
ple is the use of the transmitter 210. In some instances
the first wireless communication module 208 and the
transmitter 210 may be the same component. Finally, in
step 208, the processor 204 controls the transmitter 210
to send the self-test data 124 to the computer via the
wireless internet connection.
[0082] Fig. 4 illustrates an example of a smoke detector
system 400. The smoke detector system 400 comprises
a group of smoke detectors 402. It also comprises the
personal mobile computing device 200 and a computer
404. The computer 404 comprises a processor 406 which
is connected to a network interface 408 and a memory
410. The group of smoke detectors 402 forms a wireless
communication channel 412 with the personal mobile
computing device 200. The network interface 408 and
the transmitter 210 are used to form at least a portion of
a wireless internet connection 414.
[0083] The memory 410 is shown as containing ma-
chine-executable instructions 420 that enable the proc-
essor 406 to control and operate the computer system
404. The memory 410 is further shown as containing self-
test data 124 that is received via the network interface
408. The memory 410 is further shown as containing a
report generation module 422. The report generation
module 422 takes the self-test data 124 as input and then
exports a test summary report 424. The test summary
report 424 may for example contain a report which sum-
marizes the function and status of the group of smoke
detectors 402. After the test summary report 424 is gen-
erated the processor 406 then constructs or generates
a task completion signal 426 which is then sent to the
mobile computing device 200 via the wireless internet
connection 414. This for example may cause a message
on the display 202 informing the user that the group of
smoke detectors 402 has been tested.
[0084] The memory 410 is shown as containing an op-
tional configuration data database 428. The optional con-
figuration data database 428 contains configuration data
218 for different groups of smoke detectors 402. For ex-
ample the computer 404 may be used to connect to a
variety or a number of different groups 402 of smoke
detectors. One of the smoke detectors 100 may send a
unique identifier 128 to the personal mobile computing

device 200 which then transmits it to the computer 404
via the wireless internet connection 414. The processor
406 then searches the configuration data database for
the unique identifier 128. This is used to reference and
then retrieve the configuration data 218. The configura-
tion data 218 can for example be forwarded to the per-
sonal mobile computing device 200 via the wireless in-
ternet connection 414. This may enable the personal mo-
bile computing device 200 to reuse a previous pairing
with the group of smoke detectors 402.
[0085] Fig. 5 shows a further view of the smoke detec-
tor system 400. In this example there is an initial mobile
computing device 500 which has established the wireless
communication channel 412 with the individual smoke
detectors 100 of the group of smoke detectors 402. This
for example was performed by performing a pairing op-
eration between the initial mobile computing device 500
and the smoke detectors 100. This for example may be
time consuming and involve data entry on the part of the
operator of the initial mobile computing device 500. To
save time in the future the initial mobile computing device
500 then sends the configuration data 218 to the proc-
essor 406 of the computer 404 via the mobile internet
connection 414. The processor 406 then appends or en-
ters the configuration data 218 into the configuration data
database 428. In the future a unique identifier 128 of one
of the smoke detectors 100 can be used to retrieve the
configuration data 218 and then later configure the per-
sonal mobile computing device 200 to form the wireless
communication channel 412.
[0086] Fig. 6 illustrates a further example of a smoke
detector system 600. The smoke detector system 600 is
similar to the smoke detector system 400 illustrated in
Fig. 5 except there are additionally a larger number of
groups of smoke detectors 402, 402’, 402" that are con-
nected to the computer 404 via individual personal mobile
communication devices 200, 200’, 200". Each of the per-
sonal mobile computing devices 200, 202’, 202" send
self-test data 124, 124’, 124" from their groups of smoke
detectors 402, 402’, 402". The self-test data 124 is pro-
vided by group of smoke detectors 402. The self-test data
124’ is provided by the group of smoke detectors 402’.
The self-test data 124" is provided by the group of smoke
detectors 402".
[0087] The processor 402 then copies or appends the
self-test data 124, 124’, 124" into a self-test database
602. At least a portion of the self-test database 602 is
input into a control system module 604. This for example
may be an expert system, a rule-based system, and/or
a machine learning-based system which then outputs a
maintenance schedule 606 for one or more of the group
of smoke detectors 402, 402’, 402". If replacement parts
are required such as a replacement sensor, a new bat-
tery, or even an entire smoke detector 100 then the proc-
essor 406 is able to generate a shipping order 608 and
send this to either a logistics center or order it online and
have it shipped to a location or the person who is respon-
sible for the particular group of smoke detectors 402,

17 18 



EP 3 825 972 A1

11

5

10

15

20

25

30

35

40

45

50

55

402’, 402".
[0088] When the replacement parts or repair parts are
received a delivery receipt 610 may be provided to the
processor 406 via the internet. When the delivery receipt
610 is received this causes the processor 406 to send
maintenance instructions 612 to the personal mobile
computing device 200 of the recipient of the spare parts.
This may then be used to provide the maintenance in-
structions 612 on the display 202 to ensure that the re-
placement parts are properly installed. In some further
examples the computer 404 may then request to verify
additional self-test data 124, 124’, 124" to ensure that
the group of smoke detectors 402, 402’, 402" were prop-
erly repaired.
[0089] Fig. 7 illustrates an example of a building. The
building comprises a rental unit 700, 702’ and 702". Rent-
al unit 702 comprises a group of smoke detectors 402.
Rental unit 702’ comprises group of smoke detectors
402’. Rental unit 702" comprises group of smoke detec-
tors 402". Each of these smoke detectors 100 is placed
in its individual room 704. The building 700 in Fig. 7 could
for example be an apartment building and the different
rental units 702, 702’, 702" are rented by different occu-
pants.
[0090] In rental unit 702" there may be an additional
environmental sensor 706 that is able to communicate
with one of the smoke detectors 100 of the group of
smoke detectors 402". For example 706 may be a damp-
ness or moisture sensor or for example a radon sensor
such as a radiation detector. This may then send data to
the smoke detector 100 and this may be stored in the
internal memory until the self-test is performed and then
this may be additionally provided to the computer system
404 via the personal mobile computing device 200".
[0091] The building 700 is additionally shown as com-
prising an elevator 710. The elevator has a shaft 712 with
an overhead 714. Within the overhead 714 of the elevator
shaft 712 is an elevator smoke detector 100’. The eleva-
tor smoke detector 100’ may be equivalent to one of the
smoke detectors 100. In some examples the elevator
smoke detector 100’ may be connected separately to a
different personal mobile computing device or in some
cases it may be assigned to one of the personal mobile
computing devices 200, 200’ or 200".
[0092] Fig. 8 shows a further view of a smoke detector
100. On a surface of the smoke detector 100 is an optical
identifier 800 that is visible. The optical identifier 800 may
for example be a machine readable optical identifier such
as a QR code or barcode. This for example may be im-
aged by a camera of the personal mobile computing de-
vice.

List of reference numerals

[0093]

100 smoke detector
100’ elevator smoke detector

102 processor
104 battery
106 internal memory
108 smoke detector component
110 self-test component
112 second wireless communication module
114 environmental sensor
118 test activation element
120 machine executable instructions
122 self-test request
124 self-test data
124’ self-test data
124" self-test data
126 environmental sensor data
128 unique identifier code
200 personal mobile computing device
200’ personal mobile computing device
200" personal mobile computing device
202 display and/or user interface
204 processor
206 optional battery
208 first wireless communication module
210 transmitter
212 memory
214 machine executable instructions
216 test-request
218 configuration data
300 form the wireless communication channel with a

group of smoke detectors with the first wireless
communication module

302 request a self-test of the group of smoke detec-
tors via the wireless communication channel

304 receive self-test data from the group of smoke
detectors via the wireless communication chan-
nel in response to requesting the self-test

306 connect to a computer via a wireless internet
connection

308 send the self-test data to the computer via the
wireless internet connection

400 smoke detector system
402 group of smoke detectors
402’ group of smoke detectors
402" group of smoke detectors
404 computer
406 processor
408 network interface
410 memory
412 wireless communication channel
412’ wireless communication channel
412" wireless communication channel
414 wireless internet connection
414’ wireless internet connection
414" wireless internet connection
420 machine executable instructions
422 report generation module
424 test summary report
426 task completion signal
428 configuration data database
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500 initial mobile computing device
600 smoke detector system
602 self-test database
604 control system module
606 maintenance schedule
608 shipping orders
610 delivery receipt
612 maintenance instructions
700 building
702 rental unit
702’ rental unit
702" rental unit
706 environmental sensor
710 elevator
714 elevator shaft
716 overhead of elevator shaft
800 optical indicator

Claims

1. A smoke detector system (400, 600) comprising:

- a computer (404);
- a personal mobile computing device (200, 200’,
200"), wherein the personal mobile computing
device is configured to connect to the computer
via a wireless internet connection (414, 414’,
414"), wherein the personal mobile computing
device comprises a first wireless communication
module (208); and
- a group of smoke detectors (402, 402’, 402")
that comprise a second wireless communication
module (112), wherein the group of smoke de-
tectors are configured for performing a self-test,
wherein the group of smoke detectors are con-
figured for acquiring self-test data (124, 124’,
124") measured during the self-test;

wherein the personal mobile computing device is
configured for directly forming a wireless communi-
cation channel (412, 412’, 412") with the group of
smoke detectors;
wherein the personal mobile computing device is
configured for requesting the self-test (122) from the
group of smoke detectors via the wireless commu-
nication channel;
wherein the personal mobile computing device is
configured for receiving the self-test data from the
group of smoke detectors via the wireless commu-
nication channel in response to requesting the self-
test; and
wherein the personal mobile computing device is
configured for sending the self-test data to the com-
puter via the wireless internet connection.

2. The smoke detector system of any one of the pre-
ceding claims, wherein the computer is configured

for:

- generating a test summary report for the group
of smoke detectors by inputting the self-test data
into a report generation module (422);
- generating a task completion signal (426) after
generating the test summary report; and
- sending the task completion signal to the per-
sonal mobile computing device via the wireless
communication channel.

3. the smoke detector system of claim 2, wherein the
smoke detector system comprises multiple of the
group of smoke detectors, wherein the computer
stores a self-test database (602) that comprises self-
test data from the multiple of the group of smoke
detectors.

4. The smoke detector system of claim 3, wherein the
computer is configured for generating a mainte-
nance schedule (606) for the group of smoke detec-
tors by inputting at least a portion of the self-test da-
tabase into a control system module (604).

5. The smoke detector system of claim 4, wherein the
computer is configured for generating a shipping or-
der (608) to ship repair parts to a location of the group
of smoke detectors at a chosen time determined by
the maintenance schedule, wherein the computer is
configured for detecting a delivery of the repair parts
to the location, wherein the computer is configured
for displaying maintenance instructions (612) on the
user interface of the mobile computing device via the
wireless communication channel after detecting the
delivery of the repair parts.

6. The smoke detector system of any one of the pre-
ceding claims, wherein the group of smoke detectors
comprise an elevator smoke detector (100’) mount-
ed in an elevator shaft of an elevator, preferably in
an overhead of the elevator shaft.

7. The smoke detector system of any one of the pre-
ceding claims, wherein each of the group of smoke
detectors comprise a unique identifier code (128),
wherein the computer is configured for storing a con-
figuration database (428) that comprises configura-
tion data (218), wherein the personal mobile com-
puting device is configured for establishing the wire-
less communication channel with the group of smoke
detectors by configuring the first wireless communi-
cation module with the configuration data;
wherein the personal mobile computing device is
configured for receiving the unique identifier code of
a selected smoke detector selected from any of the
group of smoke detectors;
wherein the personal mobile computing device is
configured for sending a configuration request to the
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computer via the wireless internet connection,
wherein the configuration request comprises the
unique identifier code of the selected smoke detec-
tor;
wherein the computer is configured for selecting the
configuration data from the configuration data data-
base by searching the configuration data database
for the unique identifier code;
wherein the computer is configured for sending the
configuration data to the personal mobile computing
device via the wireless internet connection in re-
sponse to receiving the configuration request with
the unique identifier code of the selected smoke de-
tector;
wherein the personal mobile computing device is
configured configuring the first wireless communica-
tion module with the configuration data.

8. The smoke detector system of any one of the pre-
ceding claims,
wherein the initial mobile computing device (500)
comprises a third wireless communication module,
wherein the initial mobile computing device is con-
figured to connect to the computer via the wireless
internet connection,
wherein the initial mobile computing device is con-
figured for generating pairing data during a wireless
pairing with the group of smoke detectors via the
second wireless communication module and the
third wireless communication module,
wherein the initial mobile computing device is con-
figured for receiving the unique identifier code during
the wireless pairing;
wherein the initial mobile computing device is con-
figured for receiving location data descriptive of a
location of the group of smoke detectors via a user
interface;
wherein the initial mobile computing device is con-
figured for constructing the configuration data from
the unique identifier and the paring data;
wherein the initial mobile computing device is con-
figured for transferring the configuration data to the
computer via the wireless internet connection; and
wherein the computer is configured for appending
the configuration data to the configuration data da-
tabase.

9. The smoke detector system of claim 7 or 8, wherein
any one of the following:

- the group of smoke detectors comprise a test
activation element (118), wherein the selected
smoke detector is configured for transmitting the
unique identifier code with the second wireless
communication module in response to an acti-
vation of the test activation element; and
- the group of smoke detectors comprise an op-
tical identifier (800) that encodes the unique

identifier code, wherein the optical identifier is
visible when the group of smoke detectors are
in an operational position, wherein the personal
mobile computing device comprise a camera,
wherein the personal mobile computing device
is configured for determining the unique identi-
fier code from the optical identifier by imaging
the optical identifier with the camera.

10. The smoke detector system of any one of the follow-
ing, wherein the personal mobile computing device
is configured for forming the wireless communication
channel with the group of smoke detectors in re-
sponse to receiving a test request, wherein any one
of the following:

- the personal mobile computing device is con-
figured to generate the test request in response
to a user input;
- the computer is configured for sending a test
request to the personal mobile computing de-
vice via the wireless internet connection; and
- the personal mobile computing device is con-
figured for automatically generating the test re-
quest according to a predetermined schedule.

11. A smoke detector (100, 100’), wherein the smoke
detector comprises:

- a second wireless communication module
(112);
- a smoke detection component (108) config-
ured for detecting the presence of smoke; and
- a self-test component (110) configured for per-
forming a self-test of the smoke detection com-
ponent and configured for acquiring self-test da-
ta during the self-testing;

wherein the smoke detector is configured for forming
a wireless communication channel (412, 412’, 412")
with the second wireless communication module;
wherein the smoke detector is configured for receiv-
ing a test request (216) via the wireless communi-
cation channel;
wherein the smoke detector is configured for per-
forming the self-test and acquiring the self-test data
(124, 124’, 124") in response to receiving the test
request; and
wherein the smoke detector is configured for trans-
mitting the self-test data via the wireless communi-
cation channel in response to receiving the test re-
quest.

12. The smoke detector of claim 11, wherein smoke de-
tector further comprises an internal memory (106);
wherein the internal memory is configured for logging
environmental sensor data measured by an environ-
mental sensor; wherein the environmental sensor is
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any one of the following: integrated into the smoke
detector and connected to the smoke detector via a
wireless connection; wherein the smoke detector is
configured for transmitting the environmental sensor
data via the wireless communication channel in re-
sponse to receiving the self-test request.

13. The smoke detector of claim 12, wherein the envi-
ronmental sensor comprises any one of the follow-
ing: a carbon monoxide detector, a radiation detec-
tor; a dosimeter, a radon detector, an enthalpy sen-
sor, a humidity sensor, and combinations thereof.

14. A building (700), wherein the building comprises mul-
tiple units (702, 702’, 702"), wherein each of the mul-
tiple units comprises a group of smoke detectors
(402, 402’, 402"), wherein the group of smoke de-
tectors comprises one or more smoke detector (100,
100’) according to any one of claims 11 through 13.

15. A computer program product comprising machine
executable instructions (214) for execution by a proc-
essor controlling a personal mobile computing de-
vice (200, 200’, 200"), wherein the personal mobile
computing device comprises a first wireless commu-
nication module (208), wherein execution of the ma-
chine executable instructions causes the processor
to:

- form (300) the wireless communication chan-
nel with a group of smoke detectors (402. 402’,
402") with the first wireless communication mod-
ule;
- request (302) a self-test (122) of the group of
smoke detectors via the wireless communica-
tion channel;
- receive (304) self-test data (124, 124’, 124")
from the group of smoke detectors via the wire-
less communication channel in response to re-
questing the self-test;
- connect (306) to a computer (404) via a wire-
less internet connection (414, 414’, 414"); and
- send (308) the self-test data to the computer
via the wireless internet connection.
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