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Reconstruction of photoacoustic image based on total variation
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Abstract; For insufficient sampling data existing in the practical application of Photoacoustic Tomo-
graphy (PAT), a reconstruction method based on total variation method was proposed for photoa-
coustic imaging to solve this problem. The residual between the real signals and the simulated ones
from the reconstructed image was calculated for the update image, and the iteration was implemented
to obtain the reconstruction image. During the process of iteration, the total variation method in the
compressed sensing was utilized to obtain the image with the smallest total variation value by the gra-
dient descent method. Through the numerical simulation, the image reconstruction in the case of in-
sufficient sampling data was accomplished. The results demonstrate that the reconstruction method
based on the total variation has better performance as compared with the filtered back-projection meth-
od, deconvolution reconstruction method and algebraic reconstruction method. For the 30 sampling
points, the peak signal-noise ratio of the reconstructed image is 30. 98, 22. 09, 8. 35 dB higher than
those reconstructed by tree kinds of other methods metioned above, respectively. The result of in

vitro experiment also shows that this method is more effective for noise suppression.
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Fig. 1 Laser deposition image
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Fig. 2 Simulated reconstructed images
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Fig. 3 Comparison of pixel value curves in simula-

ted reconstructed images
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Fig. 5 Reconstructed images in limited-views
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Fig. 7 Experiment setup of photoacoustic tomography
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