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Space-frequency domain difference with super-resolution feedback network for breast

microcalcification detection
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Abstract: The early symptoms of breast cancer are mainly characterized by microcalcifications in mammogram. The true and false
positive detections of microcalcifications are of great significance for the early screening of breast cancer. After preprocessing
the images from DDSM breast data for removing noise and irrelevant tissue interference, the suspected microcalcifications are
segmented based on the space-frequency domain difference image technique, obtaining a sensitivity of 91.00% and a false positive
rate of 34.00%. According to the centroid position of the suspected point, the region of interest is automatically intercepted. Then,
super-resolution feedback network algorithm is used to realize the super-resolution reconstruction of the microcalcifications. Finally,
the texture features of the region of interest are extracted, and the Gentle AdaBoost algorithm is combined with the single layer
decision tree algorithm to construct a strong classifier GAB-DS for classifying the regions, separating the microcalcifications from
the normal tissues. The accuracy, sensitivity and specificity achieved by GAB-DS model were 96.25%, 94.38% and 98.13%,
respectively. The experimental results show that the model has superior performance in detecting microcalcifications, and can be
used to assist in clinical detection and diagnosis of breast cancer, with high application value in clinic.
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Figure 1 Flowchart of breast cancer CAD system
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Figure 2 Image preprocessing
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Figure 3 Flowchart of suspected microcalcification detection
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Figure 6 Difference image technique
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Figure 7 Detection of suspected microcalcifications
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Figure 8 Suspected microcalcifications in a single breast image
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Figure 11 Reconstruction results with magnification factor of 4
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Table 1 Comparison of PSNR among super-resolution

reconstruction algorithms (dB)
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Figure 12 Flowchart of breast microcalcification detection
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Table 3 Classification comparison for data sets before and after super—resolution reconstruction

bE) R/ % UM% RERE% PPV/% NPV/% F143%k
AT R R 93.13 92.50 93.13 93.08 92.55 0.9279
PR E RS 96.25 94.38 98.13 98.05 94.58 0.9618
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Table 4 Performances of different algorithms in breast microcalcification classification

Bk WERR/ % UM% FRRE%  PPV/%  NPV/%  F1434K
SVM 86.25 92.50 80.00 8222 9143 08706
KNN 87.50 90.00 85.00 85.71 89.47  0.8781
AB-DS 90.94 91.25 91.25 9120  90.68  0.9091
GAB-DS 96.25 9438 98.13 98.05 9458  0.9618
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Figure 14 Histogram of performances of different methods in breast microcalcification classification
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