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Abstract: Heart disease is often called the silent killer, affecting millions without warning. Understanding how to predict and 

manage this condition is crucial for saving lives. the three key risk factors: high blood pressure, high cholesterol, and smoking. 

the urgency to identify these risks early cannot be overstated. The Urgency for Early Detection and Prevention Strategies 

Early detection can significantly reduce the chance of severe heart conditions. In this paper, we suggest an approach that 

uses machine learning techniques to identify important traits, increasing the precision of cardiovascular disease prediction. 
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كلية  أستاذ في قسم علوم الحاسوب

 العراقجمهورية  – دجلة الجامعة

ا غالباًااا ياااا على اااا   اااب ايااالقا قلا ااات قاااا  قلااااااي قلداااايبق قلااا.  عداااعت قلي عاااعؤ بهؤ ااااابا وإااا.قل  وؤ   ااا   ع عااا  قلاإبااا  ب ااا.  قل الااا  هوبقلا ااا الخلاصةةة  
لإإااااا. ق لهقع   هقياااي قلرىااال قلللاعااااع  قل   ااا د قلا ااااع نااا ى قلاااب ق هقلا ااااع إااااب  قل هلعااااالهيق هقلاااابرعؤ    عي اااؤ قليبال ااا   ااا  ايااال باااالي ق  يعااا  

ا يعاااا  ا بعااااب  اااا.  قليراااااىل يب اااالًق  ا يعاااا  قل لااااة قليب اااال هقاااااالقاعكعاب قلهكاعاااا  عي ااااؤ اؤ عا ااااي قل لااااة قليب اااال بلاااا ي  بعاااال يااااؤ  لداااا  قلإداااااب  
قللااابعبف   ااا   ااا.  قلهلكااا ق إااااالع إ كًاااا عااااارب  ااإعااااب قلاااام   قملااا  لا بعاااب قلااااياب قلي يااا ق يياااا ع عاااب ياااؤ بكااا  قلاإبااا  باااايلقا قلا ااات باااايلقا قلا ااات 
  هق ه ع  قلبيهع 

 قلام   قمل ق قلاإب  بايلقا قلا تق قلل اع  قلد ع  الكلمات المفتاحي  

علي إبراهيم لواحد.  
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Introduction المقدمة  
One of the most common causes of death in the modern world is heart disease. 

One of the most important problems in clinical data analysis is the prediction of 

cardiovascular disease. It has been demonstrated that machine learning (ML) may 

effectively support decision-making and prediction-making from vast amounts of 

data. Which produced by the healthcare industry Recent advancements in several 

Internet of Things (IoT) domains have also demonstrated the application of 

machine learning (ML) techniques. Numerous studies just provide a glimpse of 

how ML approaches might be used to forecast cardiac disease. In order to increase 

the accuracy of cardiovascular disease prediction, we provide a unique approach 

in this study that uses machine learning approaches to identify important 

characteristics[1-2]. 

يعددددض ادددد أ د أكددددس ابددددض ا شدددد  ايددددالم د حدددددلم  دددد ح  ل ددددد  د عددددل   د  ددددضي    ادددد  ا دددد  

ؤ بدددددداا دأ د أكددددددس  دة   دددددد  د ضاحيدددددد   د مشدددددد تح ددددددد  ا ك ددددددة د ا ل ددددددلح د  دددددد ي ي  د   ادددددد

يددددض   بشدددد ة دعددددلا دااددددل  د أدددد د   د   اددددؤ ادددد   قددددض (ML) دلآ دددد   قددددض أاددددع ا  د دددد عك  

 م ددددددلح  ل كدددددد  ادددددد  د ا ل ددددددلح   د  دددددد  ا  أظددددددل  دددددد ل   د   ليدددددد  د  دددددد      مددددددل ا ظدددددد ح 

اطا دددددي اأ  دددددلح  (IOT)دة ددددد ل  د  طدددددح دح دةف ددددد م دددددد  د عضيدددددض اددددد  اأدددددل ح      دددددع 

حد  د عضيدددض اددد  د ض ديدددلح  م ددد   ددد    ل ددد  ديددد اضد  ايدددل  س اددد    .(ML)دلآ ددد  د ددد عك  

د دددددد عك  دلآ دددددد   ك  اددددددؤ بدددددداا دأ د أكددددددس  ادددددد  ا ددددددة  يددددددل م  قدددددد  د   اددددددؤ بدددددداا دأ د أكددددددس 

دددددل د يدددددض د دددددد   دددددي  د ض ديددددد  ي ددددد اض  ايدددددل  س د ددددد عك  دلآ ددددد    دة   ددددد  د ضاحيددددد ً  أدددددض   ظأ 

  [1-2]     ضيض د ا ل ص د مظم 

Results and discussion النتائج والمناقشة 
HRFLM uses 10 clinical characteristics as input and an ANN with back 

propagation. The acquired outcomes are contrasted with conventional techniques. 

The risk levels rise dramatically, and several characteristics are needed to 

accurately diagnose the illness. A successful treatment strategy is necessary due to 

the intricacy and nature of cardiac disease. The risk levels rise dramatically, and 

several characteristics are needed to accurately diagnose the illness. The 

characteristics and intricacy of cardiac disease need a successful treatment 

strategy. In the medical profession, data mining techniques are helpful in corrective 

circumstances. Additionally, DT, NN, SVM, and KNN are taken into consideration 

while using the data mining techniques. Out of the several techniques used, SVM's 

output is helpful in improving illness prediction accuracy. To identify arrhythmias 

such as bradycardia, tachycardia, atrial, and ventricular flutters, among many 

others, the nonlinear approach with a module for heart function monitoring is 

introduced. The accuracy of the findings derived from ECG data may be used to 

measure the performance efficacy of this approach. Accurate illness heart disease 

via ANN training. This approach employs 10 clinical characteristic features as 

input, and the results of backpropagation training are very accurate in determining 

whether the patient has heart disease or not. In order to predict heart disease, a 

variety of data mining techniques and prediction algorithms, including KNN, LR, 

SVM, NN, and Vote, have gained popularity recently. This study suggests voting 

along with a hybrid strategy that combines LR and NB. The suggested method's 

experiments were conducted using the UCI dataset. The technique minimizes the 

feature dimension by extracting the vectors with high covariance and vector 

projection. A radial basis function that allows kernel-based SVM is given the 

feature selection with minimizing dimension. And the results showed that it could 

predict heart disease with an accuracy of 80.6%. For assessment, the Probabilistic 

Principal Component Analysis (PPCA) approach is suggested. 

ف ل ص ي ي ي   مضفتح   ا     ا   د ط ل    اع د  شل  10    (HRFLM) ا  اض 

ا ددد حيلح د مالب  بشددد ة  ا  ً    ل  فكل   ي   األ    د   ل ج د م   دددا  بل  أ  لح د  أك ضي   ا الع 

بل     ى د عضيض ا  د ا دددل ص   شدددا ص د م أ بضق     ل  بل     ى ديددد  دا أ    ت   ل    

ب ددداس اعأ ض  با ع  اا دأ د أكس  ا الع ا ددد حيلح د مالب  بشددد ة  ا  ً    ل  بل     ى د عضيض 

د أكس   ى دي  دا أ    ت  ا  د ا ل ص   شا ص د م أ بضق   ا  ل  ف ل ص  اعأ ض اا دأ 

 ل     د  د مظ   د طا  ً ا ح  اأ  لح اعضي  د ا ل لح ال ضم د  د ظ  ف د   دد       بلافددلد    ى 

د  د   ال  اأ ل  دي اضد  اأ  لح اعضي  د ا ل لح  ا  ب    DT  NN  SVM  KNN  كً ي   افي 

ا  دددددد    ق  د   اؤ بل م أ     ضيض  ض  ال ض د د   SVMد  أ  لح د عضيضم د م دددددد اضا ً ي ح   لاج 

د  ظل  فدددددد بلح د أكس اشة بل  د أكس  ا ددددددل ف د أكس   د د  دة ي   د اط  ً ا  ب   د عضيض ا  

د  أ  لح دةف ىً ي   اأضي  د  ظج غ   د اط  اع  بضم  م دقا    ل ف د أكس  يم   ديدددددد اضد   ق  

د   اؤ د ضق ي بلةا دأ  . أ لس دعل    ا د   يد د  ظج د   ل ج د م  مضم ا  ب ل لح ااط ل  ظ ب   د أكس

يملح ام زم ي ي ي   مضفتحً  ا ح    ل ج  10 يد د  ظج    ي  اض ANNد أكا   ا  فتا اض يس 

اض يس د   شدددل  د اكل   ق أ   كةلي  د  ا ضيض ال   د  ل  د م يع يعل   ا  اا دأ د أكس ا     ا  

د   دددددداع اأمح   ا  ح   ا  اأ  لح ديدددددد ا د  د ا ل لح  فحد  ا لح  ا ة د   اؤ باا دأ د أكسً

مل د    ك  د  اأ  ا  ي  د ض ديددددددد  KNN  LR  SVM  NN  Voteد   اؤً ب ً  ددددددعا   اؤف  

ا  يع األ م د ط يأ   .LR   NBد   ددددددحيع   ا ل   ى   س اع ديدددددد  دا أ    أ    اأمع ب   

اأكة د  أ    ا  ابعل  د م زم    ب يي ديدددددد ا د   (UCI) ب ل لح د مأ  ب  بليدددددد اضد  اأمح   

 SVMد م أظلح  دح د  الي  د عل     يألب د م أه  ي     طل   د   دةيلس د شعل   د    ا مح بـدددد 

د م دددددد  ضم   ى د  حدم دف  ل  د م زم اع اأك ة د اعض   ا ظ ح د   ل ج ا ه يم   ا  ا  اا باا دأ د أكس 

 (PPCA) د ب مل   ة د م ح لح دةيلي   ق  دا  ظج ا ك ٪   ك أ   ً ا  د6 80بضق  

Conclusion  الخاتمة 
The suggested hybrid HRFLM technique combines the features of the Linear 

Method (LM) and Random Forest (RF). When it came to predicting heart disease, 

HRFLM showed to be highly accurate. This research may be conducted in the 

future using a variety of machine learning approaches to improve prediction 

methods. In order to improve the efficacy of heart disease prediction, new feature 

selection techniques may be created to obtain a wider view of the important 

characteristics. By using the hybrid random forest with a linear model (HRFLM) 

to predict heart disease, we achieve an improved performance level with an 

accuracy level of 80.6%. [3]. 

 د ةدددلبدددلح (LM)د اط ددد  د ظأ  ددد  د مأ  بددد  ب   ا زدح د ط يأددد   (HRFLM)اأمع اأ  ددد  

ا ظل  ق أ   (HRFLM)  ضال ي عكي دةا  بل   اؤ باا دأ د أكسً دأض ا ظ ح  (RF) .د عشددددددحد   

 كةلي   يم      د   يد د ا   د  د م دددددد أاة بليدددددد اضد  اأمح   ا  ح   ا  ايددددددل  س د  عك  دلآ   

شل  اأ  لح  ضيضم  ف  ل          ب ق د   اؤ  ا  ا ة ا     دعل    د   اؤ باا دأ د أكسً يم     

شددددحد    د ظأ    اع  بليدددد اضد  د ةلب  د ع .د م زدح  ك  ددددحا  كى  أي  ا يددددع  كا ددددل ص د مظم 

 ك  اؤ باا دأ د أكسً بأأ ل ا ددد حى ا د  ا  ددد  ل بم ددد حى  ق  ي دددة  (HRFLM) د  مح   د اط 

 .   %6 80  ى 
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