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New Method for Automatic Tracking of
the Endocardial Boundary in Clinical
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Abstract

This study attempted to detect the left ventricular endocardial boundary in six healthy men (volunteers)
using a newly developed computerized two-dimensional echocardiography method. Automatic detection
of the left ventricular endocardium was achieved by; sampling of pictures, noise reduction of the pictures,
filtering, decision of the early loop, detection of the left ventricular endocardial boundary, smoothing the
boundary, and correction of the boundary. This process requires only 2-3 sec. Areas of the short-axis
cross-sections in systolic and diastolic phases of one cardiac cycle were obtained and the percent change
rate of these areas on a cardiac cycle were calculated. These were compared with the results obtained by
the manual method.

The boundary of the left ventricular endocardium detected by the computerized method almost coin-
cided with that found by the manual method. Areas and the change rates obtained were correlated with
those by the manual method (areas : r=0.86, % change rate of area: r=0.94). This new method is

suitable for clinical use.
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Initial ellipse
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Fig. 1 Establishment of the initial ellipse

ps=center of gravity of the initial ellipse; p«=arbitrary point
on initial ellipse.
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Boundary point
Fig.2 Detection of the boundary point
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pr=boundary point to be detected; devm=absolute value of
the first derivative of the pixel intensity along the line through
psand p; T=threshold; m=position on the line through p;
and px.
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Linear interpolation
Fig.3 Linear interpolation between the smoothed boundary points

p"t=2, p"s~1, p"t, p"t+1=smoothed boundary points.
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Concave part of the detected
boundary to be eliminated
® Convex vertex
O Concave vertex

Fig. 4 Concave elimination process
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Convex vertex

Concave vertex

Fig. 5 Detection of the vertex on the boundary curve

p"k-a, p"t p"r+a=three neighboring points on the boundary are used for computation of the local curvature.

Interpolated curve

Fig. 6 Interpolation between the end points caused by the concave
elimination process

p"s=center of gravity of the boundary points remaining after
the concave elimination; p"s, p"=two end points caused by
the concave elimination; p"»=intersection of the tangents of
points p"s and p". with center at p"s.
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Fig.7 Left ventricular endocardial boundary obtained by the computerized method

A : end-diastole, B : systole,
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Fig.8 Correlation of left ventricular short-axis cross-section areas de-
termined by computerized and manual methods
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: end-systole, D : early diastole.
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Fig. 9 Correlation of change rates (%change) in the left ventricular
short-axis cross-section area determined by the computerized
and manual methods
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