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Abstract:

We propose a fully automatic plaque boundary extraction method for intravascular ultrasound image

by using anisotropic diffusion and Takagi-Sugeno (T-S) type fuzzy inference. In the proposed method, areas for plaque
boundary extraction are automatically determined by image processing and some heuristic rules. In those areas, the
objective boundaries are extracted by T-S type fuzzy inference. The present method has drastically reduced the workload

of medical doctors.
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Fig.1 IVUS B-mode image. The dotted lines
show luminal boundary (LB) and adventitial
boundary (AB) to be extracted.
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Fig.2 Automatic detection of seed points. (a)
Target image. (b) Edge-preserved smoothing im-
age by PMD. (c) Discriminant image of (b) by
weighted separability. (d) Binary image obtained
by threshold processing for (c). (e) Candidates of
the seed points. (f) Regions for getting the final
seed points. (g) Classified regions of (f) for LB or
AB. (h) Automatically obtained seed points.

Table 1  Quantitative evaluation for the plaque
boundary extraction results.

(um)
Previous method Present method
LB AB LB AB
RMSE 36.5 52.1 37.5 63.2
SD 34.5 31.1 34.9 33.3
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Fig.3 Three functions to select an image for get-
ting the final seed points. (a) Function to evalu-
ate the number of regions. (b) Function to evalu-
ate the number of pixels in the regions. (c¢) Func-

tion to evaluate the accumulated length of the
regions.
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Fig.4 The plaque boundary extraction areas al-
located by the present method. (a) The allocated
area for luminal boundary (LB). (b) The allo-
cated area for adventitial boundary (AB).

Fig.5 Experimental results. x: Given seed
points for AB. o: Given seed points for LB. (a)
Extracted boundaries by our previous method.
(b) Extracted boundaries by the present method.
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