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Reconstruction of 3D Ultrasound Image from Freehand Scanned
Frames Using Lateral Correlation Functions
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ABSTRACT

An efficient algorithm is presented for estimating interframe distances in a 2D frame sequence acquired by
freehand scanning for the reconstruction of 3D ultrasound image. Since the interframe distances in a 2D frame
sequence that is scanned with hand-held ultrasound probe are not uniform, the 3D image reconstructed directly
from the 2D data may greatly deviate from the actual view of the human organs. For estimating interframe
distances in a 2D frame sequence, we determine lateral correlation functions that are assumed to be isotropic in
the lateral-elevation plane at image blocks of each frame. Using the isotropic assumption, the interframe distances
of corresponding image block pairs of the adjacent frames are estimated. The interframe distance of each adjacent
frames finally is estimated by averaging the block-wise estimated distances. The experimental results show that
the estimated interframe distance curves of the proposed algorithm are closer to the real interframe distance
curves than those of the method using a reference elevation correlation function, and that the proposed algorithm
has better SNR performance than the conventional method. In addition, the 3D images reconstructed by the
proposed algorithm are more similar to the original 3D images.
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