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Abstract; Underground pipe network is an important infrastructure in cities, however, there are
many problems in the pipe after long-term operation. So it is necessary to carry out large-scale normalized
problem detection. The floating capsule robot is a new rapid detection system for underground pipe
network, which integrates low-cost high-definition CMOS cameras and a 9-axis MEMS navigation attitude
reference system. It can move with the water flow without any power and realize rapid collection of the
internal image data and capsule motion data. At the same time, it is also equipped with post-processing
software for position calculation and image processing, so as to obtain the pipeline problem detection
video with location label and generate the standardized pipeline problem detection report. It can also
cooperale with the pipeline network information system to serve the utility tunnel, sponge city and smart

city, ete. It has been applied in many cities and regions, such as Shenzhen, Hefei and Zhejiang Province
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pipeline diseases;

rapid detection;  floating capsule
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Fig. 1 Floating capsule robot for detection of pipe network
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Fig.2 Underground mode and ground perspective mode
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Fig.3  Spherical projection model of fisheye image and
multi-view framing projection model
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Fig.4 Screenshot and correction of fisheye shadow
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Fig.5 Detection accuracy comparison of different anomaly clustering detection algorithms
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Fig.6 Drainage disease detection area in Pingshan District,
Shenzhen
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