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ABSTRACT

The method of observing nodular changes on the liver surface using clinical ultrasonography is useful for
diagnosing cirrhosis. However, the speckle noise that inevitably occurs in ultrasound images makes it difficult to
identify changes in the liver surface and echo patterns, which has a negative impact on the diagnosis of cirrhosis.
The purpose of this study is to model the median modified Wiener filter (MMWEF), which can efficiently reduce
noise in cirrhotic ultrasound images, and confirm its applicability. Ultrasound images were acquired using an ACR
phantom and an actual cirrhotic patient, and the proposed MMWF algorithm and conventional noise reduction
algorithm were applied to each image. Coefficient of variation (COV) and edge rise distance (ERD) were used
as quantitative image quality evaluation factors for the acquired ultrasound images. We confirmed that the
MMWF algorithm improved both COV and ERD values compared to the conventional noise reduction algorithm
in both ACR phantom and real ultrasound images of cirrhotic patients. In conclusion, the proposed MMWF
algorithm is expected to contribute to improving the diagnosis rate of cirrhosis patients by reducing the noise
level and improving spatial resolution at the same time.
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(a) ACR phantom ultrasound image
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(b) Ultrasound image for liver cirrhosis

Fig. 1. Sample ultrasound images on setting ROI for
COV and ERD evaluations.
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Fig. 2. ACR phantom image applying MMWF and

conventional filtering methods.
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(b) ERD results

Fig. 3. Result graphs for COV and ERD calculations
with respect to algorithm in ACR phantom ultrasound

image.
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Fig. 4. Ultrasound image for liver cirrhosis applying
MMWF and conventional filtering methods.
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(b) ERD results

Fig. 5. Result graphs for COV and ERD calculations
with respect to algorithm in ultrasound image for liver
cirrhosis.
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