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PIPE SHAPE RECONSTRUCTION ALGORITHM DIRECTLY FROM ACOUSTIC IMPULSE

REPRESENTATION AND ITS APPLICATION FOR FAULT DETECTION
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[Abstract] This paper describes a pipe shape reconstruction technique directly from impulse
response of an acoustic reflection dynamics. Proposed algorithm is aimed to detect a fault of
telecommunication conduit by an abnormal changes of cross sectional area. Example of pipe
shape reconstruction is given, for a numerical simulation. We also show the results of field trial
by our prototype acoustic inspection system for a telecommunication conduit damaged by the

earthquake.
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Fig.1 Acoustic inspection for an under ground telecommu-
nication conduit by an acoustic pulse echo method.
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Fig.2 Acoustic tube model of the telecommunication con-
duit.
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Fig.3 Model shape of the pipe for numerical simulation.
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Fig.4 Input wave for simulation and the corresponding re-
flection of the model pipe.
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Fig.5 Reconstructed pipe shape.
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Fig.6 Prototype acoustic inspection system for the under-
ground telecommunication conduit.

Fig.7 Images obtained using the camera scope of the
telecommunication conduit damaged by the earth-
quake.
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Fig.8 Input and corresponding reflected waves from the
damaged part of the telecommunication conduit by
earthquake.
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Fig.9 Reconstructed shape of the telecommunication con-
duit damaged by the earthquake.
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