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Reconstruction and Restoration for Rotation-scanning Three-dimensional
Echocardiographic Images Based on MAP-MRF
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Y (Institute of Image Processing & Pattern Recognition, Shanghai Jiaotong University, Shanghai 200030)
) (Shanghai Children’ s Medical Center, Xinhua Hospital, Shanghai Second Medical University, Shanghai 200092)

Abstract A new 3D reconstruction method for three-dimensional echocardiographic based on MAP-MRF is proposed in
this paper. Not only can this method reconstruct 3D echocardiographic images, but also removes the noise, which may
contaminate the image during the acquisition process. First a statistical model of reconstruction of three-dimensional
echocardiographic images is established in the paper. It assumes that the function f(x) describing the intensity belongs to
finite dimension vector space F with known basis functions. Then with the Rayleigh and Gibbs distributions working as
observation model and prior model, MAP-MRF method is adopted to estimate the coefficients of basis function. By setting
parameter «, the measurement of the connection strength of neighborhood node, as the function of the local gray level
gradient, this statistical model is anisotropic, which avoid border blur during the reconstruction process. Furthermore the
ICM algorithm is implemented to compute the results. To enhance the performance of the ICM algorithm, a linearized
algorithm is proposed in the paper to simplify the calculation. Finally, the results of comparison among this new method and
traditional methods in the experiment show that the new method works well.
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Fig.1 3D echocardiography by with rotational scanning method
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