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A Study on Automated Identification of Heart Wall Using Multiple
Features Extracted from Ultrasound Backscattered Signals
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In most methods for evaluation of cardiac function based on echocardiography, the heart wall is currently
identified manually by an operator. However, this task is time consuming and causes inter- and intraob-
server variability. To overcome this problem, this study proposes a method which uses multiple features of
ultrasonic echo signals for automated identification of the heart wall region throughout an entire cardiac
cycle. In the proposed method, the multiple features were extracted to reduce influences of undesirable echo
characteristics (a low echogenicity inside the heart wall and stationary components owing to echoes from
mainly ribs) which would degrade the accuracy of identification of the heart wall. Furthermore, the optimal
cardiac phase to accurately identify the heart wall region based on these features was determined. In the
present study, the heart wall region at a frame of interest in the optimum cardiac phase was identified by the
expectation-maximization (EM) algorithm, and heart wall regions in the following frames were identified by
tracking each point classified in the initial frame as the heart wall region using the phased tracking method.
The results for several subjects indicate the feasibility of the proposed method.
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