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! Convolutional Neural Network (ConvNet/CNN)



OIS 5 (e aakls

23 2 sla oala y Gase (R0l AKa S 45 Ak e 5l T iy ) VY

Sl b yuite Coenl (opl sl dd a b (UST o0 i Obe)
o (w03 5 o 5 m) Calien Slojoy 93 s
don 55 (811 el (6,83 Glas S5, 51 (1) G
ST e Bl oot 5 gLl (sl ol ke
s .l 03 8 o3limanl diws b o SlE Ol jae 4 b g o
bod—d (gl gV ar 5Ll (gl 48 somen Jke <SG (VF)
b e opl il o5 S skt 1 65150 S5 Lol
Olgie 4 comdle 6,85 (gladie 05,8 acdlil 1 oslial
PRRIRS PN RN - PR PSR e
(10) Wlie ol 4l sn g Vot 55 bl S
P& e (1 e g gl (S 5 5 S50, S
Sl oddo s sS ost 93 Jue jleslizal L I, HFBSurv
Sl 8 @ 8 (s s 5 on 55 Bl S 5
b Oty Ol i C3uka b (19) asdllan .ol 03
Sloslitul b pdle (6,85l Calises sla g, 3 oslizul
b il (318 pale 5 (A LeST (K31 S 55 slaesls
Calibes (SESESS 1 (6l A lin andllae ¢SS (YY) allie
a3 o 1) i Olb o a5 (6l ebile 5,8 5L
1S s e Sl 1 S A8 ey i SO pioman
el O, 09y slo st ) 4 O 23 5
Ly sl (5,850 3l eslinwl (VA) llis 5 .das o
Sl b Sl g Ml S 5 el eslan il
) 03 Olew 12 NACT & (wlid 3l gy (o iy

g:,.w\ abja.'u ijTNBC

1Solgin (29
U E -V Y] Y WOV i X
sww”*gwﬁ)}g‘f;ﬂwd&ﬂéu’

4e gozen lodla Wl b o hy 3 S8 I3l Cgr

" Bayesian hyperparameter optimized Stacked
ensemble (BSense)

8 Deep Neural Network (DNN)

® Gradient Boosting Machine (GBM)

10 Distributed Random Forest (DRF)
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! Learning Style

2 Supervised

3 Unsupervised

4 Semi-Supervised

5 Artificial Neural Network (ANN)
¢ Extreme Learning Machine (ELM)
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Abstract

Introduction

Breast cancer, as one of the most common and significant cancers, plays a
major role in increasing mortality rates among women. Currently, multi-
modal cancer-related data, including genomic details, mammography images,
and clinical information, are available, which has led to increased focus on
developing advanced deep-learning models for predicting breast cancer
survival. This study proposes a deep learning model based on convolutional
neural networks (CNN) for predicting breast cancer survival using multi-
modal data. This model extracts crucial features to enhance prediction
accuracy. The proposed method comprises two phases: in the first phase, a
CNN is used to extract effective features, and in the second phase, these
features are employed to predict breast cancer survival. The experimental
results demonstrated that the proposed method achieved an accuracy of
98.34% when clinical data were utilized, and 97.21% without clinical data.
This indicates that the proposed model significantly outperforms the
compared models. Moreover, the results show that incorporating clinical data
is instrumental in improving the accuracy and performance of the proposed
model.

Key words

Breast cancer, mammography, breast cancer survival prediction, deep
learning, convolutional neural network (CNN).
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