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The purpose of this study was to develop an explainable Al-based
mammographic computer-aided diagnosis (CAD) system for breast cancer detection. We mainly focus on
investigating the insight mechanism of Al models in reading a medical image and use it to help
clinicians to understand the decision-making of Al models.

A digital mammogram dataset consisting of 30,000 cases with train labels were collected for training
Al system. Several deep learning (DL)-based methods were developed for mammogram classification and
mass detection in mammograms. Visualization techniques were utilized to generate visual

explanations of diagnosis results. In addition, a domain shift issue related to train data was also
investigated in this study.
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TPR (True Positive Rate)

@

C))

100
095 :
s ="
wffssdd 4
!
090 )
r
R
085 == S50 (512x512) Bt
— YOLOV? (512x512) Bt
=« YOLOV? (1280 1280) : B¢t
080 YOOV (2560 x 2560) : Bt
~f- £FER! (Faster R-OW [2100x1700)) : Bt
£TWR2 (Faster R-OW [1500x 1200)) : Bt
075 T T T

00 0’2

04 06 08 10 12
FPI (False Positive per Image)

CT

@

AUC=0.98

@) X

2
)

*

CT

.

@

AUC=0

Grad-CAM

.97

SHAP

sitive Rate)

TPR (Ti

()

(b)

== 880 (512x512) - Bt
— YOLOV] (512x512) : Bt
=+ YOLOVT (1280x 1280) : B2
* YOLOVT (2560 x 2560) : &t
~de- EFTRR1 (Faster R-CNN [2100x1700]) : Bt
£THR2 (Faster R-CNN [1500x1200)) : Bt

050 075 100 125 150 175 200
FPI (False Positive per Image)
(FROC )

CT

.= AlexNet: AUC=0.939, Youden's J=0.79
VGG16: AUC=0.971, Youden's J=0.85
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