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Abstract

As a potential approach for non-destructive testing of concrete structures, we evaluate the time-of-flight
(TOF) ultrasound tomography technique. In conventional X ray tomography, the reconstructed image
corresponds to the internal attenuation coefficient. However, in TOF ultrasound tomography, the reconstructed
image is proportional to the refractive index of the medium. Because refractive effects are minimal for X -rays,
conventional reconstruction techniques are applied to reconstruct the image in X-ray tomography. However,
since ultrasound travels in curved path, due to the spatial variations in the refractive index of the medium, the
path must be known to correctly reconstruct the image. Algorithm for determining the ultrasound path is
developed from a Geometrical Optics point view and the image reconstruction algorithm, since the paths are
curved, it requires the algebraic approach, namely the ART or the SIRT. Here, the difference between the
computed and the measured TOF data is used as a basis for the iteration process. First, the initial image is
reconstructed assuming straight paths. It then updates the path based on the recently reconstructed image. This
process of reconstruction and path determination repeats until convergence, The proposed algorithm is evaluated
by computer simulations, and in addition, is applied to a real concrete structure.
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