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Research and Design of Intelligence Crawler Fire Fighting Robot Based on
Analytic Hierarchy Process

HOU Jian-jun, MAO Yi-chao, CHEN Li, CHEN Wen-min
(College of Art and Design, Nanjing Institute of Technology, Nanjing 211167, China)

ABSTRACT: The work aims to design an intelligent crawler fire fighting robot with unmanned air vehicle (UAV) moni-
toring functions in virtue of artificial intelligence (Al) technology and fire fighting robot function in order to define the
functional demand indicators of the fire fighting robot. Functional demand indicators of the robot above were defined by
literature research and market product analysis in virtue of KJ affinity graph. The weighted values of all functional indi-
cators were calculated by questionnaires, interviews and analytic hierarchy process (AHP), and consistency test was com-
pleted as well. Then the design practice of the robot was completed from such processes as design positioning, sketch de-
sign, structural analysis, functional analysis, application of Al technology, design of intelligent control system, steps of
data module analysis and design of interface Ul, etc. via the design practice method. 1 target layer, 4 first-level indicators
and 13 second-level indicators of demand indicators of the robot are obtained. To be specific, the priority ranking of
first-level indicators is safety, functionality, intelligence and aesthetics. Firefighters give high ratings on the explosion re-
sistance, fire resistance and functions of climbing, obstacle crossing and avoidance of the robot. They also show expecta-
tions on intelligent functions of the robot, such as intelligent analysis of fire sources, planning of walking paths, and UAV
patrol check, etc. At last, an intelligent fire fighting robot with UAV monitoring function is designed by combining the
research conclusions and design practice. In virtue of the land and air modes, the UAV is capable of patrol check, path
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planning, intelligent analysis, fixed point monitoring, fire alarm, etc. as well as fire extinguishing and rescue.
KEY WORDS: fire fighting robot; analytic hierarchy process (AHP); monitoring UAV; artificial intelligence technology
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Tab.1 Weighted value of each evaluation indicator under first-level indicators
— R AEE B, & fie- B, UiE By &4k By Ak W —EEFERR CI K R CR
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T Py
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Bs &t 4.61 1.37 1 6.16 0.45
By 21 0.26 0.19 0.16 1 0.05
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Tab.2 Weight value of each evaluation indicator under the criterion layer of intelligence B;
Bi B fEE  CoRAMLIKA C R AR BT IR Ca AMERIREE 43 M Co AT EBE R AR Bk s CI B R % CR
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Tab.3 Weighted value of each evaluation indicator under the criterion layer of functionality B,
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Tab.4 Weighted value of each evaluation indicator under the criterion layer of security Bs
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Tab.5 Weighted value of each evaluation indicator under the criterion layer of aesthetics B,

B, 24 Cy B Co # Cpz i 1Y & —HEFERE CI Rl R % CR
Cute® 1 0.34 0.17 00.09
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