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= Abstract=

Knowledge Based Automated Boundary Detection for Quantifying of Left
Ventricular Function in Low Contrast Angiographic Images

Chun Kee Jeon*, Yong Moo Kwon** Kwang Nham Kang**, Tae Won Rhee***

Cardiac function is evaluated quantitatively using angiographic images via the analysis of the shape
change of the heart wall boundaries. To begin with, boundary detection of ESLV(End Systolic Left
Ventricular) and EDLV(End Diastolic Left Ventricular) is essential for the quantitative analysis of car-
diac function.

The boundary detection methods proposed in the past were almost semi-automatic. Intervention by a
knowledgeable human operator was still required. Of course, manual tracing of the boundaries is cur-
rently used for subsequent analysis and diagnosis. This method would not cut excessive time, labor, and
subjectivity associated with manual intervention by a human operator. EDLV images have noncon-
tiguous and ambiguous edge signal on some boundary regions.

In this paper, we propose a new method for automated detection of boundaries in noncontiguous and
ambiguous EDLV images. The boundary detection scheme which based on a priori knowledge informa-
tion is divided into two steps. The first step is to detect the candidate edge points of EDLV using
ESLV boundaries. The second step is to correct detected boundaries of EDLV using the LV shape. We
developed the algorithm of modifying EDLV boundaries defined adaptive modifier.

We experimented the method proposed in this paper and compared our proposed method with the
manual method in detecting boundaries of EDLV. In the areas within estimated boundaries of EDLV,
the percentage of error was about 1.4%. We verified the usefulness and obtained the satlsfymg results
through the experiments of the proposed method.

Key words : Left ventricular, Boundary detection, Wall motion, Angiographic image
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Fig. 3. Detected boundaries of ESLV (left)
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