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Abstract

20 To 50 percent of the neonates with a very low birth weight  (VLWB: <1500 g) suffer from White Matter Damage (leukomalacia). WMD is visible in ultrasound images of the neonatal brain as a kind of “white clouds” (so-called “flares”). Attempting to delineate those flares by means of an active contour severely hindered by the presence of speckle noise.

In this paper a new filter, taking into account local statistics in the image, is proposed; it removes a significant amount of speckle noise in the healthy parts, while it makes the areas affected by WMD more uniform, thus considerably improving the performance of the active contour.
1 Texture Parameters
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We investigated 48 ultrasound images, all of which had been classified by a neonatologist as either certainly ill (i.e. suffering from WMD) or certainly healthy. In order to be able to make comparative texture measurements in these images, we applied the compensation algorithm described in [1] on all of them. We calculated several parameters, including the mean grey-value and the contrast, in a 30x30 rectangle on exactly the same spot in all images; this place is certainly located inside a flare when the infant is ill. We concluded that a mean grey-value of less than 67, and a contrast of less than 35 means that the tissue is healthy, otherwise it is ill.

2 New Method

In the compensated image a region r around a seed pixel is grown. The growth is controlled by the grey-value of the pixels: if the seed pixel has grey-value (, all “connected” pixels with grey-value ( for which |(-(| < 3 belong to r. Then the mean grey-value ( and the contrast ( within r are calculated. Depending on their value, as explained below, either a “lighting procedure” or a “darkening procedure” is applied on r one or more times.

The lighting and darkening procedures consist of simple spatial rules.

We introduce the following parameters: (, (, (, (, which represent a threshold mean grey-value, a lower and upper bound for the contrast, and the maximum number of iterations. Experimentally we found that the following values are optimal: (=67, (=30, (=35, (=4.

We filter the region r in the following way:

-if (>( or (((, (the area is certainly ill) then we apply the lighting procedure ( times.

-if ((( and (((, (the area is certainly healthy) then we apply the darkening procedure ( times.

-if ((( and (<(<( (it cannot be decided whether this is a healthy or ill area), then we apply the darkening procedure ( (((-()/((-()( times.

Finally we pick the first next pixel outside r and repeat the whole procedure.

3 Results and conclusion

We applied the described technique on an ultrasound image and compared the results with the manual delineation of an expert. The active contour performs considerably better with regard to finding the shape and area of the flare than on the unprocessed image. Finally, the proposed method is fast and computationally not intensive.
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