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Abstract Conventional fire fighting robots are controlled by a remote control to monitor the fire
scene or to suppress the fire. However, this method has a problem that it takes a long time to
prepare robot and input it to fire place in the golden time after the fire, so that it can not
sufficiently serve as a fire fighting robot. Using the autonomous driving fire monitoring robot, when
a fire signal is generated, in conjunction with a fire receiver a moving robot takes a video of the
fire scene and delivers the image to the fire department, so that the fire fighter can decide if it is
real fire or not. Thereby it is possible to prevent a sudden spread of an accident by providing a
quick judgment opportunity and at the same time suppressing the fire early. In this paper, we
propose an architecture of the autonomous mobile fire monitoring robot and the communication
protocol required for the robot to work with the fire receiver. A communication protocol is designed
to control multiple fire monitoring robots in real time, and a communication with a fire receiver is
designed as a hierarchical network to serve as an interface of an Ethernet network using wireless
Wi-Fi. The fire monitoring robot and the wireless communication of the fire receiving period are
implemented and the effectiveness of the operation is confirmed through the field test.

Key Words : Fire monitoring robot, Fire receiver, Fire fighting robot, Autonomous driving, Communication
protocol
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Fg. 1. Communication system structure of conventional
fire fighting robot.
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Table 2. Communication control command of fire recei
ver and fire monitoring robot

Command Execute command Route
Request status information of | robot

0x01 - o -
fire_monitoring robot receiver
Request location information of| robot -

0x02 - N -
fire_ monitoring robot receiver
Transfer of fire occurrence robot

0x03 . . ) ; :
information of fire receiver | receiver
Location information transmission robot -

0x04 ) o -
to fire_ monitoring robot receiver
Obstacle information transmission robot «

0x05 . o -
to fire monitoring robot receiver
Requesting video information of] robot

0x06 - L -
fire_ monitoring robot receiver
O0XAQ Response signal robot ..
receiver
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Fig. 5. Communication error between fire receiver and
fire monitoring robot.
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Table 3. Test results of fire detector mea-surement

Fire Detector
1st test Detected 5 sce
2nd test Detected 5 sec
3rd test Detected 5 sec
4th  test Detected 5 sec
Test 5th test Detected 5 sec
results 6th test Detected 5 sec
7th test Detected 5 sec
8th test Detected 5 sec
9th test Detected 5 sec
10th test Detected 5 sec

0.400 00O 00 OODO
Table 4. Test results of end point arrival error measure
ment

Robot Movement

1st 20cm
2nd —18cm

3rd 2cm
4th —20cm

Test 5th 17cm
results 6th —15cm
7th —17cm

8th 18cm
9th —10cm

10th 17cm

05 000 000 00 000 oo
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Table 5. Comparison of proposed technology and conventional technology

Factors for comparison

User robot
(search robot / evolution robot)

Proposed fire monitoring & supressio
n robot

How to configure fire detection
and suppression system

Remote control by man

Works in conjunction with
a fire receiver

Fire detection and suppression
process

Detection and dispatch are
performed separately

Detection and suppression are
performed continuously on one
robot

How to move the robot

Remote control

Autonomous driving

Communication method

Bluetooth/Zighee/CDMA

Ethernet Wi—Fi network

Configuring the communication
protocol

Direction indication by
remote control

Interlocked with fire receiver

Number of simultaneous
operation of robot

1:1 control 1:1

Obstacle avoidance function

Yes (Ultrasonic sensor, etc.)

Video transmission method

Data transmission

RTSP image module
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