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Integrated Fire Monitoring System Based on Wireless
Multi-Hop Sensor Network and Mobile Robot
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(Tae Hyoung Kim, Gang Lae Seo, Jae Yeon Lee, and Won Chang Lee)

Abstract: Network technology has been developed rapidly for digital service in these days. ZigBee, one of the IEEE 802.15.4
protocols, supporting local communication has become the core technology in the wireless network area. In this paper we
designed an integrated fire monitoring system using a mobile robot and the ZigBee sensor nodes which are deployed to monitor
fires. When a fire breaks out, the image information of the scene of a fire is transmitted by an autonomous mobile robot and
we also monitor the current position of the robot. Furthermore, the data around the place where the fire breaks out and the
positions of the sensor nodes can be transmitted to a server via the multi-hop communication in the real time.
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Fig. 1. Overall system structure.
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Table 1. SHT11 specification.

Sensor Channels Temperature Humidity
Range -40 ~ 80°C 0 ~ 8100%
Accuracy + 2°C + 3.5% RH
Operation Voltage 24V ~ 83.6V
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Fig. 3. Received packet.
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Table 2. CC2420 specification.

Parameter Value
Ideal E-41& 250kbps
AEA 60m o)t
. RX 19.7mA
Current Consumption
X 17.4mA
Operation Voltage 2.1V ~ 3.6V (Typ. 3.3V)
. RX 128 byte
Data Buffering
X 128 byte
¥ O3 A
Table 3. Antenna specification.
Parameter Value
Type Inverted F-type
A ~
ope A19] 75m ~ 100m
A 20m ~ 30m
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Fig. 7. Navigation path of robot.
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Fig. 8. Navigation path according to obstacle recognition.
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Fig. 11. Experimental result (navigation path of robot).
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