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Fig. 1 Effect of Butterworth filtering on the gated images with various noise level.
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Fig. 2 Time activity curves over the left ventricular and atrial region (lower right and
left) and SINE and COSINE transformed images (upper left and right).
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Fig. 3 Whole procedure of fully automated contour detection.

Fig. 4 Sequentially detected left ventricular contours superimposed on the original
gated images.
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Fig. 5 Calculated left ventricular volume curves from both variable ROI (on the left)
and fixed ROI generated from end-diastolic ROI (on the right).

Fig. 6 Effect of Butterworth filtering of the images with various noise level on the auto-
matically detected left ventricular contour.
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Summary

Fully Automated Left Ventricular Contour Detection for
Gated Radionuclide Angiography: (I) Methods

Minoru HosoBa*, Hidenobu WANI*, Michiaki HIROE**
and Kiyoko KUSAKABE**

*Medical Systems Division, Shimadzu Corporation
** Department of Radiology, Tokyo Womens's Medical College

Contrast enhancement by optimized square

A fully automated practical method has been 3,

developed to detect the left ventricular (LV) con-
tour from gated pool images. Ejection fraction
and volume curve can be computed accurately
without operater variance.

The characteristics of the method are sum-
marized as follows:

1. Optimal design of the filter that works on
Fourier domain, can be achieved to improve the
signal to noise ratio.

2. New algorithm which use the cosine and
sine transform images has been developed for
the separating ventricle from atrium and defining
center of LV.

filter.

4. Radial profiles are generated from the center
of LV and smoothed by fourth order Fourier
series approximation. The crossing point with
local threshold value searched from the center
of the LV is defined as edge.

5. LV contour is obtained by conecting all
the edge points defined on radial profiles by
fitting them to Fourier function.

Key words: Automated contour detection,
Gated blood pool study, Butterworth filter, SINE,
COSINE transform, Fourier filtering.
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