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! Cardiac MRI

2 Cine MR

3 End-Diastole(ED)

4 End-Systole(ES)

5> Deep Learning

6 Convolutional Neural Network



A Jw Ooyladd « 11€01E (53— T

sgline (i) eole alSiils (Sib)y asgibils alas -1010

Jg 3 Sl K s e $THTpl Gl eSalys
A3 5é o3\l ey pdi

Lgl.m&.:.& ny Las o OliS dl.LJ\&:{ Sldlas gdlf Jsba
Tl slar 655 5 (o Solow adeds Sl Gaos ouae
5B S Gy S e les obaCus g bl cdiyls 1y (T
30k 6,804 pde 5 s OLL L s> DL 8
Loy Sns gliv s ko Bloagtn 4 3L dasl
gl 4 Gadieed 53 Ludgdoe O @Aﬁu)ﬁ‘
3l dad o gy &S 25l sy Olew 5 polal (ki
DLl slar e @olgiin e 5o S Oo by 1, LOT
ol Sk 4 eddeSaul S ot J g OLL 5 gl
436 93 ol G okl 5 63, Sas Sl b ks s
4 5L s eslid Jde (68 eedd 3 s b
Al Sl Bl e S5 7| sl

03 (B Slalen 53 osan Ean 3,8 ar ST 010
L L}\Jfﬁa)lf}f\ Clrosls 4 Oldlles i (sl Liy Jb-
Syl 5 oz gy sdoe dle (5,80 s sbfw@‘
as GBeSs Sl okl Lo TOTel pslas e
RV RO PR3 g NN S ST P B
Okl 5 dsmls OLL 55 55 € (pomnte anllan
AP e S e S 0 (03505 Do |y o s
B Sl 4 s plonil B oley £ L i Sl
S g Dg g csiasy D o) ()35 e e
Gl Gl len adis Gl p G5 5 )5 Coalr
AS o 0Ll il L;T,TrIL;,,J't%Js

S p (e Gl S S5 ane g Bl hag s
ObL o p 55 S 5 Sl oolul b &S Sl (2855 e
L oodbeSaul @355 Sosot dstmew OLL 5 dgebs
2 ekiC N el WSy Al AU
cpl s jasis G855 Oy sea |y ACDC eslsas seme
Crlsl Slmna) Wly Samdy fold WSS

¢ Dilated Cardiomyopathy (DCM)
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4 Region of Interest(ROI)

> Max-Pooling

¢ Rectified Linear Unit(ReLU)
7 Dropout

8 Fully Connected Layer

? Softmax
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! Hypertrophic Cardiomyopathy (HCM)
2 Myocardial Infarction (MINF)
3 Abnormal Right Ventricle (ARV)
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¢ Abnormal Right Ventricle (ARV)
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Automatic Diagnosis of Cardiac Diseases Through Joint Analysis of
End-Diastolic and End-Systolic MRI Frames Using a Convolutional
Neural Network
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Abstract

Introduction: Magnetic resonance imaging (MRI) has become increasingly
Abdoreza Rezapour'” common for the diagnosis of cardiovascular diseases in recent years.
Meghdad Farajpour However, this technique remains time-consuming and prone to human error.
e e e These IimiFations highlight the need for artificial intel_li_g_encg, particula_rly
Ast.C., Islamic Azad University, Astaneh deep learning, which has demonstrated strong capabilities in processing
Ashrafieh, Iran medical images. The aim of this study is to present a convolutional neural

network (CNN) model for accurate detection of heart disease while reducing
2 Department of Managment, MehrAstan . . .
Institute of Higher Education, Astaneh reliance on human intervention.
Ashrafieh, Iran Methods: In this research, a CNN-based model was designed and
implemented for cardiac disease diagnosis. Unlike conventional approaches
that process images as single frames or in parallel, this study employed
dual-channel inputs consisting of end-diastolic and end-systolic images to
better capture cardiac cycle dynamics. The proposed architecture included
multiple convolutional and max-pooling layers, with dropout layers applied
to prevent overfitting. Furthermore, fine-tuning of hyperparameters such as
optimizer type and batch size, along with advanced data augmentation
techniques, contributed to improved network performance.
Results: Experiments were conducted on the standard ACDC dataset, and
model performance was evaluated using established metrics. Findings
revealed that the dual-channel approach achieved significant improvements
compared to single-frame and parallel models. Moreover, comparisons with
baseline CNN architectures and traditional machine learning algorithms
confirmed the superiority of the proposed method in terms of accuracy and
stability.
Conclusion: The dual-channel approach can serve as an effective and
reliable tool for cardiac disease diagnosis. By offering higher accuracy and
reducing dependence on human interpretation, this method has the potential
to replace parts of conventional, costly diagnostic processes.
Keywords: MRI imaging, Heart disease, Deep learning, Convolutional
neural network, End-diastole, End-systole
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