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Abstract.

The notification of a fire situation on smartphones by a simple
text message was developed recently. To improve these drawbacks, smart
phone applications linked with fire alarm control panel in automatic fire
detection system have been developed for monitoring the fire situations in situ
including occurrence of fires, fire control related equipment, short circuit of the
fire detectors, and status of the control panel. As a result, the fire related
information in situ can be monitored by the fire officers anywhere and anytime.
Keywords: application, automatic fire detection system, fire alarm control
panel, monitoring

1 Introduction
Fire alarm control panel is a key equipment and works as a brain for automatic
detection system receiving the fire information from the fire detectors and sensors and
sending and notifying the information to the fire officers and to the public. Fire alarm
control panel can be divided by conventional-type (P-type), addressable type (R-type)
and M-type depending on the signal process and location of the equipment and by
GP-type, GR-type and hybrid-type depending on the usage. The fire alarm control
panel should be located in a place where people are always working for in situ fire
monitoring, if not, the place should be easily accessible.
However, when the fire occurs in a situation where there is no surveillance, which
is not avoidable circumstances, it is difficult for prompt action against the fire.
Therefore, it is necessary to develop the in situ monitoring system available
everywhere at any time. There are numerous researches for the fire alarm control
panel [1-4]. Researches to develop the transmission of the information from fire alarm
control to the monitor of the fire disaster prevention center or to a smart phone with a
text message have been conducted. However, transmission of detailed information
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from the fire alarm control panel to a smart phone has not been developed yet.
Therefore, it is necessary to develop a smart phone application linked to the fire alarm
control panel in automatic fire detection systems.

2. Design and fabrication of smart phone applications connected to
fire control panel
The following smart phone application receives information from the control panel,
the devices status, the operator panel, and the maintenance history. The systems are
composed of a simple UI for an easy control and a buttons to navigate easily between
the functionalities. The system can detect the occurrence of fire, operation of the
equipment, status of short circuit, and status of control panel. Figure 1 shows the
main.xml file for the layout of the system and the buttons configuration.

Fig. 1. Screen configuration of the smart phone application
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Figure 2 shows the screen configuration of the received information in case of fire,
the location of the fire and the position of fire.

Fig. 2. Screen configuration of received information

The status panel shows fire alarms and fire surveillance of the fire alarm control
panel. Figure 3 shows the screen in case of a fire alarm with the button for fire
occurrence and fire surveillance with the status of power, AC power, the status of
standby power, high voltage, normal voltage, and low voltage.

Fig. 3. Screen of the status panel.
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The detailed information on the fire situation including surveillance building,
location of fire, status of equipment, received date, received time and emergency can
be obtained by pushing the fire button contact button as shown in Figure 4.

Fig. 4. Screen of the detailed fire information.

Emergency contact information and the phone numbers of the representative,
manufacturer, emergencies etc. can be obtained by pushing the emergency contact
button as shown in Figure 5.
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Fig. 5. Screen of emergency contact information.

Figure 6 shows the control panel comprised of automatic recovery of the fire alarm
control panel, interruption of the emergency siren, interruption of the continuous
siren, stop the main siren, interruption of the buzzer and surveillance of the nonaccumulating conditions.
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Fig. 6. Screen of the control panel

Additionally, the equipment maintenance history button was added to obtain the
equipment maintenance history as shown in Figure 7.
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Fig. 7. Screen of the equipment maintenance history.

3.1 Experimental set-up
Smart phone application technology linked with fire alarm control system is the
combined technology with fire safety technology and information technology and
reduces the false alarm. The system is comprised of a receiver equipped with a MPU
(Micro Processor Unit) board sending the status of the fire alarm control panel,
occurrence of fire, and location of fire to the smart phone through the SMS, MMS and
smart phone applications, CDMA module for sending the text message to the smart
phone, and smart phone for receiving the message and operating the smart phone
applications as shown in Figure 8.
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Fig. 8. System of the smart applications: (a) MPU board of the receiver (b) CDMA module (c)
smart phone

3.2 Experimental method
Figure 9 shows the operational mechanism of the smart phone application receiving
the signal from the fire detector or code-transmitter from the fire alarm control panel
and notifying of fire situation. The application receives also data on the operation of
the equipment, short circuit, status of the fire alarm control panel, and status of the
control panel. The information transmitted from the fire alarm control panel to the
smartphone is sent through the CDMA module. HMI message, receiver ID, event
code, location of the code and message information should be properly translated. The
fire surveillance information transformed by the CDMA module should be sent to the
selected person and fire officers through the mobile service providers.
The notification should visible by LED on the CDMA module, received on the
smart phone, and the code should be decoded by the smart phone application. The
smart phone applications should be recognized the fire related information and alarm
by light or sound.
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Fig. 9. Operational mechanism of smart phone applications linked with fire alarm control
panel.

3.3 Experimental results
Figure 10 shows the operational mechanism of the smart phone applications: (a) the
fire control panel receives the fire notification, then the smart phone receives the
message through the CDMA module; (b) the smart phone application makes
automatically an alarm sound; (c) the detailed fire information is checked by pushing
the fire button; (d) emergency contact information is checked and the alarm sound is
stopped by pushing the stop button. As long as the emergency contact information is
not checked, the alarm sounds does not stop.
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Fig. 10. Operational mechanism of smart phone applications: (a) receiving the message, (b)
making alarm sound, (c) checking the detailed fire information, and (d) checking the
emergency contact information.

4. Conclusions
The smart phone application connected to the fire alarm control panel was developed
for in situ monitoring the fire situations including occurrence of fire, the monitoring
of fire control related equipment, short circuit of the fire surveillance wire, the state of
the control panel and check proper operation of the system. Through this system, it
becomes possible to monitor onsite fire situations everywhere and at any time. In
future researches, it is necessary to develop a new smart phone application system in
which fire officers can receive on their smartphones video information of the fire to
analyze the situation and contact the national disaster center in order to offer a
complete solution.
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