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Abstract

Since the formation of ultrasound speckles depends on the underlying tissue structure, segmenta-
tion and classification of tissues and organs in ultrasound images using speckle modeling has be-
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come a research hotspot. In this paper, we will explore the probability distribution model that
best characterizes speckle in digestive submucosal normal and tumor tissues. In this paper, the
first-order gray values of normal and tumor tissue speckles under the digestive mucosa are mod-
eled. The model was obtained by analyzing 197 ultrasound images of digestive submucosal tumors
taken from the Gastrointestinal Endoscopy Center of Shanghai Sixth People’s Hospital. Normal and
tumor tissue images were manually intercepted in the digestive submucosal ultrasound images,
and their grayscale histograms were used as the probability density function of the speckle dis-
tributions, and great likelihood estimation were used to fit the speckle distributions, and the K-S
test and the test were used to assess the degree of fit between the ultrasound speckles and the five
probability distributions. In analyzing histograms of digestive mucosal normal tissue, the gamma
distribution showed better fit than the other probability distribution models, having the smallest
K-S statistic value of 0.0065 and the highest R-squared value of 0.9967. whereas, in analyzing his-
tograms of digestive mucosal tumor tissue, the Weibull distribution was a better fit relative to the
other models, showing the smallest K-S statistic value of 0.0096 and the largest R-squared value of
0.9956. Thus Gamma distribution is more suitable to describe the speckle characteristics of nor-
mal tissues under the digestive mucosa whereas Weibull distribution is more suitable to describe
the speckle characteristics of tumor tissues under the digestive mucosa.
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Figure 1. Example of ultrasound images (a) Original image 1; (b) Region of interest 1; (c) Original image 2; (d) Region of
interest 2
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Figure 2. Histogram with Spikes (a) Histogram with 2 spacing; (b) Histogram with 4 spacing
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Figure 3. Histogram of fitted ultrasound images of digestive mucosa (a) Histogram of tumor tissue; (b) Histogram of normal tissue
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Figure 4. K-S statistics for different distributions
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