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ABSTRACT: The work aims toexplore the establishment of an intelligent inspection system for natural environment ex-
periments, replace some manual inspection work with robots. By analyzing the inspection work environment and inspec-
tion tasks, the functional requirements and technical parameters of the intelligent inspection robot were determined, and
then the robot body structure design was carried out, integrating control backend, remote database and other equipment to
achieve the construction of an intelligent inspection system. The use of intelligent inspection data collectionwas verified.
The sample images collected by the inspection robot have clear focus, high resolution, reasonable position and size of the
samples in the images, and clear display of corrosion characteristics. The inspection system could automatically segment

and intelligently recognize sample images, and accurately identify damage features such as corrosion points and flow
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marks, with an accuracy of up to 0.1%. The intelligent inspection system can meet the inspection requirements of natural

environment experiments, and replace manual completion of some inspection work. The intelligent inspection data is easy

to store and use for mining. Ithas a positive promoting effect on the digital transformation of natural environment experiments.
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Fig.1 Outdoor exposure field and testing frame
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Fig.2 Intelligent inspection system for natural environment testing
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Fig.3 Schematic diagram for overall design ofrobot
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Fig.4 Schematic diagram of binocular vision
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of corrosion damage
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Fig.6 Comparison of sample appearance image data: a8) manual collection; b)inspection robot collection
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Fig.7 Intelligent identification of appearance damage: a)preprocessing images; b) image recognition software;
c)intelligent recognition results
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