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(54) INTEGRATED FIRE ALARM METHOD AND SYSTEM

(57) An integrated fire alarm method includes receiv-
ing a preliminary detection signal from a preliminary de-
tector, and comparing the preliminary detection signal
with a predetermined corresponding threshold; control-
ling a notification device to issue an early-warning noti-
fication if the preliminary detection signal is greater than
the corresponding threshold; receiving a primary detec-

tion signal from a primary detector after issuing the ear-
ly-warning notification, and comparing the primary de-
tection signal with predetermined corresponding thresh-
old; and controlling the notification device to issue a for-
mal notification if the primary detection signal is greater
than the corresponding threshold.
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Description

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

[0001] The present invention generally relates to a fire
alarm, and more particularly to an integrated fire alarm
system and method.

2. DESCRIPTION OF RELATED ART

[0002] A smoke detector is one type of fire alarm that
issues a sound or a flash of light indicating fire when it
senses smoke. However, conventional fire alarms usu-
ally issue false or nuisance alarms due to their limited
detection capability. Therefore, manpower is commonly
wasted, and the fire alarms may lose their credibility.
More importantly, people may have doubt about the
alarm issued by the fire alarm when a real fire happens,
thereby losing an opportunity to put out a fire or to escape.
[0003] Although the rate of occurring false alarms may
be reduced by decreasing sensitivity or increasing trig-
gered threshold of the fire alarm, time to alert people to
a fire may thus be delayed. On the contrary, the rate of
occurring false alarms would be increased if the sensi-
tivity is increased or the triggered threshold is reduced.
When multiple fire alarms are employed, people may be
confused when some fire alarms have issued alarms
while other fire alarms have not.
[0004] For the foregoing reasons, a need has arisen
to propose a novel fire alarm scheme to overcome draw-
backs of the conventional fire alarms and to reduce the
rate of false alarms.

SUMMARY OF THE INVENTION

[0005] In view of the foregoing, it is an object of the
embodiment of the present invention to provide an inte-
grated fire alarm system and method capable of effec-
tively reducing the rate of false alarms and enhancing
credibility of the fire alarm.
[0006] According to one embodiment, an integrated
fire alarm method provides at least two fire detectors of
different types for respectively detecting different physi-
cal properties, and provides at least one notification de-
vice. One of the at least two fire detectors is selected as
a preliminary detector and remaining at least one fire
detector as a primary detector. A preliminary detection
signal is received from the preliminary detector, and is
compared with a predetermined corresponding thresh-
old; at least one notification device is controlled to issue
an early-warning notification if the preliminary detection
signal is greater than the corresponding threshold. A pri-
mary detection signal is received from the primary de-
tector after issuing the early-warning notification, and is
compared with a predetermined corresponding thresh-
old; the at least one notification device is controlled to

issue a formal notification if the primary detection signal
is greater than the corresponding threshold.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 shows a block diagram illustrating an integrat-
ed fire alarm system according to one embodiment
of the present invention;
FIG. 2 shows a flow diagram illustrating an integrated
fire alarm method according to one embodiment of
the present invention; and
FIG. 3 shows a flow diagram illustrating an integrated
fire alarm method according to another embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0008] FIG. 1 shows a block diagram illustrating an in-
tegrated fire alarm system 100 according to one embod-
iment of the present invention. According to one aspect
of the embodiment, the integrated fire alarm system (sys-
tem hereinafter) 100 may include at least two fire detec-
tors of different types for respectively detecting different
physical properties or matters. An amount of the fire de-
tector(s) of each type may be one or a plurality (for ex-
ample, disposed on different floors in the building).
[0009] In the embodiment, the fire detectors may in-
clude a smoke detector 11, a carbon monoxide detector
12 and a heat (or temperature) detector 13. Specifically,
the smoke detector 11 can detect a concentration of
smoke, for example, by photoelectric effect or ionization
process; the carbon monoxide detector 12 can detect a
concentration of carbon monoxide, for example, by
chemical transduction process; and the heat detector 13
can detect temperature or a (calculated) rate of temper-
ature rise, for example, by thermoelectric effect.
[0010] The system 100 of the embodiment may include
an integrated controller 14 coupled to receive detection
signals from the smoke detector 11, the carbon monoxide
detector 12 and the heat detector 13, the detection sig-
nals indicating physical quantities of the detected phys-
ical properties, respectively. In the embodiment, the sys-
tem 100 may include at least one notification device, such
as visual notification device 15 and/or audio notification
device 16, coupled to and controlled by the integrated
controller 14 to timely issue a visual notification (e.g.,
flash of light) and/or an audio notification (e.g., sound or
voice). According to another aspect of the embodiment,
the visual notification device 15 and/or the audio notifi-
cation device 16 is controlled by the integrated controller
14, instead of controlled by the detector as in the con-
ventional system.
[0011] The system 100 of the embodiment may include
a transceiver 17, coupled to the integrated controller 14,
for communicating with an external (e.g., outdoor) sys-
tem such that status of the system 100 may be transferred
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to other system or status of other system may be re-
ceived. In one example, the other system may be a mo-
bile device such as mobile phone. The transceiver 17 of
the embodiment may be a wired transceiver or a wireless
transceiver. According to a further aspect of the embod-
iment, the transceiver 17 is controlled by the integrated
controller 14, instead of controlled by the detector as in
the conventional system. The smoke detector 11, the car-
bon monoxide detector 12, the heat detector 13, the in-
tegrated controller 14, the visual notification device 15,
the audio notification device 16 and the transceiver 17
as set forth above may be disposed in the same indoor
area or in a mobile device such as mobile phone.
[0012] FIG. 2 shows a flow diagram illustrating an in-
tegrated fire alarm method 200A, which may be executed
by the integrated controller 14, according to one embod-
iment of the present invention. Specifically, in step 21, at
least two fire detectors of different types for respectively
detecting different physical properties or matters may be
provided. As exemplified in FIG. 1, the fire detectors may
include a smoke detector 11, a carbon monoxide detector
12 and a heat detector 13. Moreover, at least one notifi-
cation device (e.g., visual notification device 15 and audio
notification device 16 as exemplified in FIG. 1) may be
provided.
[0013] In step 22A, one of the at least two fire detectors
may be selected as a preliminary detector, and remaining
at least one fire detector as a primary detector. In the
embodiment, the smoke detector 11 is selected as the
preliminary detector, and the carbon monoxide detector
12 or the heat detector 13 as the primary detector.
[0014] In step 23A, the integrated controller 14 may
receive a preliminary detection signal from the prelimi-
nary detector, and compare the preliminary detection sig-
nal with a predetermined first threshold. If the preliminary
detection signal is greater than the first threshold, the
integrated controller 14 may control at least one notifica-
tion device to issue an early-warning notification (step
24).
[0015] In the embodiment, the integrated controller 14
may receive a preliminary detection signal (representing
a detected concentration of smoke) from the smoke de-
tector 11. If the concentration of smoke is greater than
the first threshold, the integrated controller 14 may con-
trol the visual notification device 15 and/or the audio no-
tification device 16 to issue an early-warning notification.
At the same time, the integrated controller 14 may control
the transceiver 17 to transfer the early-warning notifica-
tion to other system (e.g., mobile deice).
[0016] Next, in step 25A, the integrated controller 14
may receive a primary detection signal from the at least
one primary detector, and compare the primary detection
signal with a predetermined (second/third) threshold. If
the primary detection signal is greater than the corre-
sponding (second/third) threshold, the integrated control-
ler 14 may control at least one notification device to issue
a formal notification (step 26), which is used to replace
the early-warning notification. Otherwise, if the determi-

nation of step 25A is negative, the flow goes back to step
23A. In another embodiment, if steps 23A-24-25A (i.e.,
the early-warning notification is issued but step 25A is
negative) repetitively happen for several times reaching
a predetermined value, the flow goes to step 26.
[0017] In the embodiment, the integrated controller 14
may receive a primary detection signal (representing a
detected concentration of carbon monoxide) from the
carbon monoxide detector 12, and/or may receive a pri-
mary detection signal (representing detected tempera-
ture or a calculated rate of temperature rise) from the
heat detector 13. If the concentration of carbon monoxide
is greater than the second threshold or the temperature
is greater than the third threshold, the integrated control-
ler 14 may control the visual notification device 15 and/or
the audio notification device 16 to issue a formal notifi-
cation. At the same time, the integrated controller 14 may
control the transceiver 17 to transfer the formal notifica-
tion to other system (e.g., mobile deice). It is appreciated
that light or sound issued by the visual notification device
15 or the audio notification device 16 may be different
from that of the early-warning notification to make the
differentiation.
[0018] Subsequently, in step 27A, the integrated con-
troller 14 may continuingly receive the preliminary detec-
tion signal (from the preliminary detector), which is com-
pared with the first threshold, and continuingly receive
the primary detection signal (from the primary detector),
which is compared with the corresponding (second/third)
threshold. If the preliminary detection signal is greater
than the first threshold, and the primary detection signal
is greater than the corresponding (second/third) thresh-
old, the integrated controller 14 may control at least one
notification device to issue a confirmed notification (step
28), which is used to replace the formal notification. Oth-
erwise, if the determination of step 27A is negative, the
flow goes back to step 23A.
[0019] In the embodiment, the integrated controller 14
may continuingly receive a preliminary detection signal
(representing a detected concentration of smoke) from
the smoke detector 11; continuingly receive a primary
detection signal (representing a detected concentration
of carbon monoxide) from the carbon monoxide detector
12; and/or continuingly receive a primary detection signal
(representing detected temperature or a calculated rate
of temperature rise) form the heat detector 13. If the con-
centration of smoke is greater than the first threshold,
and either the concentration of carbon monoxide is great-
er than the second threshold or the temperature is greater
than the third threshold, the integrated controller 14 may
control the visual notification device 15 and/or the audio
notification device 16 to issue a confirmed notification.
At the same time, the integrated controller 14 may control
the transceiver 17 to transfer the confirmed notification
to other system (e.g., mobile deice). It is appreciated that
light or sound issued by the visual notification device 15
or the audio notification device 16 may be different from
that of the early-warning or formal notification to make
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the differen tiation.
[0020] FIG. 3 shows a flow diagram illustrating an in-
tegrated fire alarm method 200B, which may be executed
by the integrated controller 14, according to another em-
bodiment of the present invention. The integrated fire
alarm method 200B of the present embodiment is similar
to the integrated fire alarm method 200A of the preceding
embodiment (FIG. 2) with the following exceptions.
[0021] In the embodiment, in step 22B, the carbon
monoxide detector 12 is selected as the preliminary de-
tector, and the smoke detector 11 or the heat detector
13 as the primary detector. In step 23B, if the concentra-
tion of carbon monoxide is greater than the second
threshold, the integrated controller 14 may control at least
one notification device to issue an early-warning notifi-
cation (step 24). In step 25B, if a concentration of smoke
is greater than the first threshold or temperature is greater
than the third threshold, the integrated controller 14 may
control at least one notification device to issue a formal
notification (step 26). In step 27B, if a concentration of
carbon monoxide is greater than the second threshold,
and either a concentration of smoke is greater than the
first threshold or temperature is greater than the third
threshold, the integrated controller 14 may control at least
one notification device to issue a confirmed notification.
According to the embodiments, the smoke detector 11
is selected as the preliminary detector while remaining
at least one detector as the primary detector in the inte-
grated fire alarm method 200A (FIG. 2), or the carbon
monoxide detector 12 is selected as the preliminary de-
tector while remaining at least one detector as the primary
detector in the integrated fire alarm method 200B (FIG.
3). However, in a further embodiment (not shown), the
heat detector 13 may be selected as the preliminary de-
tector while remaining at least one detector as the primary
detector.

Claims

1. An integrated fire alarm method, comprising:

providing at least two fire detectors of different
types for respectively detecting different physi-
cal properties;
providing at least one notification device;
selecting one of the at least two fire detectors
as a preliminary detector and remaining at least
one fire detector as a primary detector;
receiving a preliminary detection signal from the
preliminary detector, and comparing the prelim-
inary detection signal with a predetermined cor-
responding threshold;
controlling at least one notification device to is-
sue an early-warning notification if the prelimi-
nary detection signal is greater than the corre-
sponding threshold;
receiving a primary detection signal from the pri-

mary detector after issuing the early-warning no-
tification, and comparing the primary detection
signal with a predetermined corresponding
threshold; and
controlling the at least one notification device to
issue a formal notification if the primary detec-
tion signal is greater than the corresponding
threshold.

2. The method of claim 1, after issuing the formal noti-
fication, further comprising a step of controlling the
at least one notification device to issue a confirmed
notification, if the preliminary detection signal is con-
tinuingly greater than the corresponding threshold,
and the primary detection signal is greater than the
corresponding threshold.

3. The method of claim 2, further comprising a step of
transferring the early-warning notification, the formal
notification or the confirmed notification.

4. The method of claim 1, wherein the at least two fire
detectors comprise a smoke detector, a carbon mon-
oxide detector and a heat detector.

5. The method of claim 4, wherein the smoke detector
is selected as the preliminary detector, and the car-
bon monoxide detector or the heat detector as the
primary detector.

6. The method of claim 4, wherein the carbon monoxide
detector is selected as the preliminary detector, and
the smoke detector or the heat detector as the pri-
mary detector.

7. The method of claim 1, wherein the formal notifica-
tion is issued if the early-warning notification is is-
sued but the primary detection signal is not greater
than the corresponding threshold, which repetitively
happens for several times reaching a predetermined
value.

8. An integrated fire alarm system, comprising:

at least two fire detectors of different types for
respectively detecting different physical proper-
ties, one of the at least two fire detectors being
selected as a preliminary detector and remain-
ing at least one fire detector as a primary detec-
tor;
at least one notification device; and
an integrated controller coupled to the at least
two fire detectors and the at least one notification
device;
wherein the integrated controller receives a pre-
liminary detection signal from the preliminary
detector and compares the preliminary detec-
tion signal with a predetermined corresponding
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threshold, and the integrated controller controls
the at least one notification device to issue an
early-warning notification if the preliminary de-
tection signal is greater than the corresponding
threshold;
the integrated controller receives a primary de-
tection signal from the primary detector after is-
suing the early-warning notification and com-
pares the primary detection signal with a prede-
termined corresponding threshold, and the inte-
grated controller controls the at least one notifi-
cation device to issue a formal notification if the
primary detection signal is greater than the cor-
responding threshold.

9. The system of claim 8, after issuing the formal noti-
fication, wherein the integrated controller further
controls the at least one notification device to issue
a confirmed notification, if the preliminary detection
signal is continuingly greater than the corresponding
threshold, and the primary detection signal is greater
than the corresponding threshold.

10. The system of claim 9, further comprising a trans-
ceiver coupled to the integrated controller to transfer
the early-warning notification, the formal notification
or the confirmed notification.

11. The system of claim 8, wherein the at least one no-
tification device comprises a visual notification de-
vice or an audio notification device.

12. The system of claim 8, wherein the at least two fire
detectors comprise a smoke detector, a carbon mon-
oxide detector and a heat detector.

13. The system of claim 12, wherein the smoke detector
is selected as the preliminary detector, and the car-
bon monoxide detector or the heat detector as the
primary detector.

14. The system of claim 12, wherein the carbon monox-
ide detector is selected as the preliminary detector,
and the smoke detector or the heat detector as the
primary detector.

15. The system of claim 8, wherein the formal notification
is issued if the early-warning notification is issued
but the primary detection signal is not greater than
the corresponding threshold, which repetitively hap-
pens for several times reaching a predetermined val-
ue.

Amended claims in accordance with Rule 137(2) EPC.

1. An integrated fire alarm method (200A), comprising:

providing at least two fire detectors (11, 12, 13)

of different types for respectively detecting dif-
ferent physical properties; (21)
providing at least one notification device (15,
16);
selecting one of the at least two fire detectors
as a preliminary detector and remaining at least
one fire detector as a primary detector; (22A)
receiving a preliminary detection signal from the
preliminary detector, and comparing the prelim-
inary detection signal with a predetermined cor-
responding threshold; (23A)
controlling at least one notification device to is-
sue an early-warning notification if the prelimi-
nary detection signal is greater than the corre-
sponding threshold; (24)
receiving a primary detection signal from the pri-
mary detector after issuing the early-warning no-
tification, and comparing the primary detection
signal with a predetermined corresponding
threshold; (25A) and
controlling the at least one notification device to
issue a formal notification if the primary detec-
tion signal is greater than the corresponding
threshold. (26)

2. The method of claim 1, after issuing the formal noti-
fication, further comprising a step of controlling the
at least one notification device to issue a confirmed
notification, if the preliminary detection signal is con-
tinuingly greater than the corresponding threshold,
and the primary detection signal is greater than the
corresponding threshold. (27A, 28)

3. The method of claim 2, further comprising a step of
transferring the early-warning notification, the formal
notification or the confirmed notification.

4. The method of claim 1, wherein the at least two fire
detectors comprise a smoke detector (11), a carbon
monoxide detector (12) and a heat detector (13).

5. The method of claim 4, wherein the smoke detector
is selected as the preliminary detector, and the car-
bon monoxide detector or the heat detector as the
primary detector.

6. The method of claim 4, wherein the carbon monoxide
detector is selected as the preliminary detector, and
the smoke detector or the heat detector as the pri-
mary detector.

7. The method of claim 1, wherein the formal notifica-
tion is issued if the early-warning notification is is-
sued but the primary detection signal is not greater
than the corresponding threshold, which repetitively
happens for several times reaching a predetermined
value. (25A)
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8. An integrated fire alarm system (100), comprising:

at least two fire detectors (11, 12, 13) of different
types for respectively detecting different physi-
cal properties, one of the at least two fire detec-
tors being selected as a preliminary detector and
remaining at least one fire detector as a primary
detector;
at least one notification device (15, 16); and
an integrated controller (14) coupled to the at
least two fire detectors and the at least one no-
tification device;
wherein the integrated controller receives a pre-
liminary detection signal from the preliminary
detector and compares the preliminary detec-
tion signal with a predetermined corresponding
threshold, and the integrated controller controls
the at least one notification device to issue an
early-warning notification if the preliminary de-
tection signal is greater than the corresponding
threshold; (23A, 24)
the integrated controller receives a primary de-
tection signal from the primary detector after is-
suing the early-warning notification and com-
pares the primary detection signal with a prede-
termined corresponding threshold, and the inte-
grated controller controls the at least one notifi-
cation device to issue a formal notification if the
primary detection signal is greater than the cor-
responding threshold. (25A, 26)

9. The system of claim 8, after issuing the formal noti-
fication, wherein the integrated controller further
controls the at least one notification device to issue
a confirmed notification, if the preliminary detection
signal is continuingly greater than the corresponding
threshold, and the primary detection signal is greater
than the corresponding threshold. (27A, 28)

10. The system of claim 9, further comprising a trans-
ceiver (17) coupled to the integrated controller to
transfer the early-warning notification, the formal no-
tification or the confirmed notification.

11. The system of claim 8, wherein the at least one no-
tification device comprises a visual notification de-
vice (15) or an audio notification device (16).

12. The system of claim 8, wherein the at least two fire
detectors comprise a smoke detector (11), a carbon
monoxide detector (12) and a heat detector (13).

13. The system of claim 12, wherein the smoke detector
is selected as the preliminary detector, and the car-
bon monoxide detector or the heat detector as the
primary detector.

14. The system of claim 12, wherein the carbon monox-

ide detector is selected as the preliminary detector,
and the smoke detector or the heat detector as the
primary detector.

15. The system of claim 8, wherein the formal notification
is issued if the early-warning notification is issued
but the primary detection signal is not greater than
the corresponding threshold, which repetitively hap-
pens for several times reaching a predetermined val-
ue. (25A)
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