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Research on the embodied large model-based multi-scenario intelligent inspection
robot system framework and multi-robot collaborative application integration
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Abstract: With the advancement of industrial automation and intelligence, the demand for inspection robots in complex and dynamic
environments is growing rapidly. However, traditional inspection robots often face challenges such as poor adaptability, low execution
efficiency, and difficulties in collaborative operations when confronted with changing environments, necessitating breakthroughs
through cutting—edge technologies. To address these issues, this paper proposes a framework for an embodied large language model-
based intelligent inspection robot system, aiming to enhance the intelligence level and application efficiency of inspection robots
through multimodal data fusion technology, edge computing, and cloud computing collaboration mechanisms. The experiment is
conducted in the aircraft apron and maintenance hangars of Nanjing Lukou International Airport, utilizing various sensors and devices,
such as high—definition RGB cameras, ultrasonic flaw detectors, infrared thermal imagers, and LiDAR, to achieve precise detection of
aircraft skin damage through real-time data fusion. The system employs a lightweight local model and a cloud—based large language
model working in coordination, incorporating material characteristics and environmental changes to quickly identify and accurately
locate anomalies such as cracks, corrosion, and deformation. A multi-robot collaborative framework, optimized through intelligent
task allocation, significantly improves task distribution efficiency and execution accuracy. Experimental results validate the system’s
remarkable advantages in improving inspection efficiency, ensuring safety, and reducing labor costs. In conclusion, this study not only
proposes a novel system framework based on embodied large language models and multi—robot collaboration, but also breaks through
the sensory, decision—making, and execution bottlenecks of traditional inspection robots through technological integration and system
optimization, offering substantial theoretical value and promising practical application prospects.
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Fig. 1 Overall research diagram
1.1 ERHENEZ
S AN S B ST AN 1] 2 BT, S A 0 5 i
(BT E FL A5 A S B il 5 DR R i i A S5
Rl = A

B SN KIS e
SRR A
o i 1 B W
AR RS o bl S T %
?7]/',{;%@ ib&ié% T/%H‘)(%%é)ﬁﬂ%% . #ﬁﬁ“ﬁﬁ’élﬂ%”é#ﬁi
GRS Atk T P B B2
O T 4R DA SRR A SRR
ALK SRR AP REEE

B2 IHEMNEEZHRATTEE

Fig. 2 Diagram of real-time detection algorithm research
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Fig. 3 Diagram of system integration approach research
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Fig. 4 Diagram of heterogeneous multi—robot collaboration research content
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Fig. 5 Diagram of intelligent inspection robot workflow
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