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Development of digital imaging system using
CCD camera and GPR for pipeline inspection

Koichi Tago, Toru Goebuchi and Takeichiro Ohashi

Abstract

Recently, diagnosis and maintenance of urban infrastructure such as underground pipeline becomes more
important for keeping safety and comfort of human life. Pipeline inspection using trench less technologies
must be effective for such purpose. Some of existing technologies, such as video camera inspection is used
for diagnosis of underground pipeline. However, in the conventional analog camera system, the quality of
the captured images depends on the skill of field operators. It is also difficult to construct an effective data
base system from data stored in a lot of video tapes.

A new digital imaging technology has been developed to solve the problems mentioned above. The imaging
system provides an unfolded image of pipeline inside wall in a real time. The benefit of the consistent and
high quality digital image compared to the conventional analog camera system is amenable to computer-
assisted quantitative analysis that makes easy and compact archiving.

The system also provides inclination and meander data to characterize the vertical and horizontal deflection
of the pipeline.

Furthermore, the Ground Penetrating Radar unit, which can be attached on the tractor of imaging system,
has been developed to survey cavities behind pipelines. Some concrete pipeline including reinforcing iron bars
usually makes GPR survey difficult, because of shield effect for transmitting wave and masking effect caused
by strong reflection from theiron bars. Influence of reinforcing iron bars was reduced by installing an optimum
design of GPR antenna.

The imaging system has been used for inspections of various kinds of pipes. From these records, effectiveness

of unfolded image has been confirmed. Also, high resolution GPR records has proved that it is possible to
detect cavities behind pipelines.
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Photo.1 The camera probe head.
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Fig. 2 Method of unfolded image generation.
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Fig.3 Method of multi line sampling for high speed measurement.
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Photo. 2 Example of forward image.
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Fig.4 Example of unfolded image data.
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Table.1 Judgments standard of sewer pipeline fault.
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Fig.5 Example of radar reflection record (Hume pipe).
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Fig.6 Example of Radar reflection record (PVC pipe).
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