
Copyrights @Kalahari Journals Vol. 6 No. 3(December, 2021) 

International Journal of Mechanical Engineering 

3745 

 
ISSN: 0974-5823 Vol. 6 No. 3 December, 2021 

International Journal of Mechanical Engineering 

Identification of Cardio-Vascular Diseases Using 

Genetic Algorithm 
Dr. Brajesh Varshney1a) 

Mechanical Engineering Department 

1Kanpur Institute of Technology, Kanpur-208001 

 

Abstract: 

Cardio-Vascular diseases are a major cause of mortality & 

morbidity in modern society. Diagnosis is an important but 

complex task and must be done accurately and efficiently. In 

recent decades, much effort has been devoted to using 

machine learning or data mining techniques to automatically 

discover useful medical knowledge and rules. Among these 

techniques, genetic algorithms have been shown to be 

particularly powerful in the pursuit of medical knowledge. 

Genetic algorithms (GAs) are an important tool as a search 

technique for solving many complex problems in many fields. 

 

Genetic Algorithms (GAs) depend on the hidden hereditary 

interaction and streamlining calculation depends on the 

working of regular hereditary qualities and determination. 

Toward the start, arrangements are summing up involving 

parallel for the discrete pursuit space. Regardless of whether, 

the basic objective capacity is a customary capacity, 

hereditary calculations convert the hunt space into a discrete 

arrangement of focuses. To get the ideal cost with the ideal 

exactness, wires of the necessary length ought to be picked. 

 

Its also works directly with continuous variables (instead of 

discrete variables). Binary string is not used in such Genetic 

Algorithms (GAs). Rather, the genes on a chromosome are 

directly represented as a real number. This type of genetic 

algorithm is called a real-coded genetic algorithm. In such 

algorithms, the results are close to the natural formulation. 

 

During paper, a real-coded genetic algorithm is improved to 

identify essential features for cardio-vascular diseases. 

According to this algorithm, major clinical features of cardio-

vascular diseases are identified from medical databases, and 

diseases of a new subject are also identified. 

Key-words: Real-coded Genetic Algorithm; Cardio-vascular 

diseases; Diagnostic features 

 

INTRODUCTION 

Cardio-vascular diseases (CVDs) are the fundamental driver 

of death around the world. An expected 17.9 million 

individuals kicked the bucket from these sicknesses in 2019, 

representing 32% of all passing around the world. 85% of 

passing were because of cardiovascular failure and stroke. Of 

the 17 million unexpected losses (under 70 years old) because 

of non-transferable sicknesses in 2019, 38% were because of 

CVD. Most cardio-vascular infections are preventable by 

tending to conduct hazard factors, for example, undesirable 

eating routine, weight, tobacco use, hurtful utilization of 

liquor and actual latency. It is important to identify heart 

disease as early as possible so that management with 

counseling and medications can begin [7]. Medical diagnosis 

is a vital important} however advanced task that must be done 

accurately and with efficiency and its automation are very 

useful. Unfortunately, not all doctors are equally masterly in 

each subspecialty and that they are scarce resources in several 

places. A system for machine-controlled diagnosis would 

enhance treatment and cut back prices [1]. 

 

In last few decades, data mining & machine learning 

techniques have been used to automatically discover useful 

medical knowledge and rules [2–3]. A genetic algorithm (GA) 

based on Recurrent Fuzzy Neural Network (RFNN) has been 

proposed for the diagnosis of CVD [8]. 

 

Among this multitude of strategies, genetic calculations have 

been perceived as strong in clinical analysis. Hereditary 

Algorithms (GAs) emulate the ideas of regular hereditary 

qualities and normal choice to figure out what comprises 

disclosure and transformation processes. 

 

In this paper, a real-coded Genetic Algorithms (GAs) is 

studied to identify important clinical features of 

cardiovascular diseases. Five well-known cardio-vascular 

diseases: coronary heart disease, chronic cor pulmonale, 

hypertension, rheumatic valvular heart disease and congenital 

heart disease have been identified [4]. 

 

In section 2, real-coded Genetic Algorithms (GAs) are 

discussed. In Section 3, the arrangement of the database is 

discussed. Finally, the findings are summarized in section 4. 

 

REAL-CODED GENETIC ALGORITHM 

Initially, the binary alphabet was utilized in Genetic 

Algorithms (GAs) for discrete search space solutions. Genetic 

algorithms turn the search space into a discrete set of points, 

despite the fact that the underlying objective function is a 

continuous function. Strings of adequate length must be 

chosen to obtain the optimum spot with the requisite accuracy. 
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In addition, Genetic Algorithms (GAs) have been developed 

to deal with continuous variables (instead of discrete 

variables). Binary strings are not employed in such genetic 

algorithms. Instead, chromosomal genes are explicitly 

represented as real numbers. Real-coded Genetic Algorithms 

are one sort of genetic algorithm. The solutions in such 

algorithms are very near to the natural formulation. 

 

The process will be stopped if the total number of iterations 

reaches a certain level. It will also be terminated once all of 

the database instances have been identified. 

 

Coding of Chromosome 

Assume the final solution has five cardio-vascular disorders, 

each having forty diagnostic features. Consider a population 

of fifty chromosomes, each with a random value ranging from 

-1 to +1. These values are referred to as chromosomal genes. 

The association between diagnostic features and their 

associated cardio-vascular disease is explained by the values 

and signs of genes. 

 

Fitness Function 

All chromosomes in the population have an associated fitness 

in the selection or reproduction stage, which is used to choose 

which chromosomes are employed to generate new ones in the 

process [5]. It refers to the number of valid classifications of 

the five cardiovascular illnesses over the whole data set in the 

given task. The instance of the data set D is classified by 

Chromosome C as follows: 

 

Any disease's classification at any time equals the greatest 

value of a diagnostic characteristic multiplied by the gene 

values of chromosome C. 

 

If this categorization of any disease at any point in time 

matches the disease of a data set at that point in time, the 

indicator function returns one. If the chromosome classifies an 

illness that is not the same as the dataset's disease at the time, 

the indicator function will return zero. 

 

The fitness value of chromosome C is thus equal to the sum of 

the values of the indication function for the entire dataset 

divided by the full range of instances in the dataset. 

 

Genetic Algorithm operations 

Subsequent to processing the wellness worth of the relative 

multitude of chromosomes in the populace as per the 

technique depicted over, the three primary administrators 

rearing, hybrid, and transformation are worked on the made 

populace. This is ruined the production of another populace of 

focuses. To check the end measures, the new populace is 

additionally assessed and tried. In the event that the end basis 

isn't met, then, at that point, the over three administrators 

again apply overpopulation and therefore, these administrators 

are assessed. This cycle is executed until the end model is met. 

 

Reproduction Stage 

The reproductive phase involves the selection of good 

chromosomes from the population and the formation of a 

mating pool. Above-average chromosomes are chosen from 

the population and their number of copies is put into the 

mating pool in this method. Most people employ the 

proportional reproduction operator. Chromosomes are chosen 

with a probability proportional to their fitness for the mating 

pool in this operator. The roulette-wheel approach is utilized 

to achieve this system. 

 

In this strategy, the probability for a string to be selected can 

be calculated, using the fitness value of all chromosomes as 

calculated in section 2.2Then, the aggregate likelihood of 

duplicating every chromosome is determined by adding the 

singular probabilities from the first spot on the list. 

Accordingly, the combined likelihood of the last chromosome 

in the populace will be equivalent to one. 

 

To choose n chromosomes, n irregular numbers somewhere in 

the range of 0 and 1 are made indiscriminately. Thusly, a 

chromosome that addresses an arbitrary number picked in the 

total likelihood range (determined from wellness esteems) is 

duplicated into the mating pool. Accordingly, chromosomes 

with higher wellness esteems are bound to be replicated in the 

mating pool. 

Crossover Stage 

Because actual encoding was discovered in this investigation, 

the binary encoding method's typical crossover procedure 

could not be applied. As a result, novel and efficient crossover 

operators have been employed to enable variable-based 

searching. 

 

Let us consider the Cp(q) and Cp(r) values of the design 

variable where Cp in the two parent chromosomes q and r. 

The crossover with these values will produce the following 

new value- 

 

Cpnew = (1- λ )* Cp(q) + λ* Cp(r) 

 

The boundary λ is an arbitrary select with a worth shifting 

somewhere in the range of 0 and one and the operator "*" 

indicates the component by component grid multiplication. 

This condition yields another incentive for the chromosomes 

Cp(q)and Cp(r). 

 

This computation is done under the proper hybrid likelihood 

for every chromosome taking an interest in the hybrid activity. 

This hybrid has an equivalent likelihood of making a point 

inside the area limited by the two parents. 

 

Mutation Operation 

The mutation operator is also used for an equivalent purpose 

because the crossover operator. However mutation is 

especially accustomed create some extent close to the present 

point. so an area search is achieved near the current solution. 
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Diversity in a population is additionally maintained by 

mutation. 

 

During this problem, random replacement technique is 

employed for mutation operation. is that the body that's 

chosen to mutate, replaced arbitrarily by a brand new 

chromosome with an exact mutation probability. 

 

MEDICAL DATABASES 

The database is built with over a hundred diagnosed cases of 

cardiovascular diseases. This database has been collected from 

Agra and Mathura districts located in Uttar Pradesh, India. 

 

Each case consists of 40 clinical functions which includes age, 

cough, gender, nausea, blood pressure, fever, blood pressure, 

electrocardiogram, etc. Clinical features are assigned values 0, 

0.5, and 1 depending on the severity of symptoms, with zero 

representing. Absence and lowest degree or everyday range, 1 

representing finest presence or extraordinarily excessive and 

0.5 representing intermediate degree or moderate. 

 

A common downside in clinical databases is that the lack of 

data within the kind of missing data values. In such cases, the 

substitution means that technique is adopted [6] i.e.. the 

lacking statistics values of incomplete enter report instances 

are changed with imply values calculated from comparable 

statistics instances.. The new subject is additionally encoded 

exploitation this scheme. 

 

CONCLUSIONS 

• The actual-coded GA mentioned in Section 2 applies to 

the diagnostic database described in Section 3. The gene value 

of the fittest chromosome indicates the importance of clinical 

features for a particular disease. The higher the value of the 

gene, the greater the importance of the clinical feature for the 

disease. 

 

The interpretation of gene value by clinicians in decision 

making for the identification of cardiovascular diseases is 

largely agreed upon. 

 

• After identifying important clinical features for 

cardiovascular diseases, a new subject is analyzed and 

diagnosed. 
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