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Abstract—The network of organs and tissues which help 

you breathe and It includes your airways, lungs and blood 

vessels and the muscles which power your lungs are known as 

respiratory systems. These corridors work together to move 

oxygen throughout the body and clean out waste feasts like 

carbon dioxide. Respiratory conditions, including pulmonary 

tuberculosis( PTB), chronic obstructive pulmonary complaint( 

COPD), pulmonary thromboembolism( PTE), and 

bronchiectasis, are among the most common conditions 

clinically. These conditions have common symptoms similar to 

cough, foam salivation, gasping, and casket pain, but the 

treatment and follow- up of each complaint are fully different. 

These types of conditions are anatomized through breath rate 

using random forest classifier, support vector classifier and 

logistic regression algorithm. Then, we're assaying chronic 

obstructive pulmonary disease, and Asthma by breath per 

minute( bpm). 

Keywords- pulmonary tuberculosis, chronic obstructive 

pulmonary diseases, pulmonary thromboembolism, 

bronchiectasis, casket pain, breath rate, random forest 

classifier, support vector machine,  logistic regression,  breath 

per minute. 

 

                                         I.INTRODUCTION  

  When the respiratory system is mentioned, people 

generally think of breathing, but breathing is only one of the 

exertions of the respiratory system. To conserve the 

metabolic processes, the body cells need a nonstop force of 

oxygen. The respiratory system works with the circulatory 

system to give this oxygen and to remove the waste 

products of metabolism. It also helps to check pH of the 

race. Respiration is the process of switching the oxygen and 

carbon dioxide between the atmosphere and the body cells. 

The caprice- whams impulse the stimulation of breathing 

process, or ventilation for every 3 to 5 seconds which moves 

air through a series of passages into and out of the lungs. 

After this, there's a trade of feasts between the lungs and the 

race. This is called foreign respiration. The race transports 

the feasts to and from the kerchief cells. Eventually, the 

cells exercise the oxygen for their special exertion; this is 

called cellular metabolism, or cellular respiration. Together, 

these exertions constitute respiration. 

   The respiratory disease of asthma is substantially caused 

by inheritable complaints or by polluted air. The main 

symptoms caused by asthma are cough, wheeze, briefness of 

breath and casket miserliness. It is the most common 

chronic inflammatory disorder that is commonly affected for 

children and grown-ups. In our research, we have gone 

through the dataset of the persons to analyze the conditions 

of the disease for the patient. Using some machine learning 

algorithms we have analyzed the disease by the 

environmental condition around the person such as, air 

condition, humidity, and temperature of the location. The 

chronic obstructive pulmonary disease is caused by polluted 

air and smoking. In our paper, we have analyzed the copd 

for smoking persons to find the severity of the disease. 

Chronic obstructive pulmonary disease is a group of  

respiratory conditions which causes blockage in the air pipe 

and affiliated breathing problems. The main causes of 

Chronic Obstructive pulmonary disease are frequent 

coughing or gasping, redundant numbness or foam, 

briefness of breathing, and Trouble taking in deep breath. In 

our paper, we have analyzed the severity of the disease for 

the patient using a machine learning algorithm. 

I.RELATED WORKS 

 

   In this section, we have read multitudinous papers to 

dissect where the machine learning algorithms are used for 

medical purposes.[1] An Early Detection of Asthma Using 

BOMLA Detector, then they have used  ten machine 

learning classifiers videlicet, Support vector Classifier 

(SVC), Random Forest, Gradient Boosting Classifier, 

extreme Gradient Boosting, and Artificial Neural network to 
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descry the asthma complaint. [2] In vitro Classification of 

Saliva Samples of COPD patients and healthy controls using 

Machine Learning Tools, here they have bandied COPD 

disease using saliva of the person through machine learning 

algorithms.  Machine Learning algorithms for COPD 

patients readmission prediction: A data analytics Approach 

is explained in [3]. [4] Machine learning based asthma risk 

prediction using Iot and Smartphone Applications, In this 

paper they have generally used Peak Expiratory Flow Rates 

(PEAR) to find the inflexibility rate of asthma using 

external instruments. Application of Machine learning to 

support self- Management of Asthma with mHealth is 

explained in [5]. [6] Asthma , Alzheimer’s and Dementia 

Disease Detection Based on Voice Recognition Using a 

Multi- Layer Perceptron Algorithm. Here they have 

analyzed asthma using voice recognition. [7] Artificial 

Intelligence Challenges in COPD management : a review. 

Using the review of the data which is collected from the 

person is reviewed by them. An Effective Random 

Generalized Linear Model to Predict COPD is explained in 

[8]. Non - invasive Diagnosis of COPD with E-nose Using 

XGBoost Algorithm is explained in [9]. [10] A 

Bioinformatics Approach for Deciphering the Pathogenic 

Processes of COPD. Here, they have analyzed the process of 

chronic obstructive pulmonary disease  for the patient using 

bioinformation. 

        

II. MATERIALS AND METHODOLOGY 

 

Data collection 

    We’ve collected the dataset for asthma and COPD as a 

universal dataset. Through this dataset, we’ve trained using 

colorful algorithms i.eRandom Forest Classifier, Logistic 

Regression, and Support Vector Classifier. 

. 

Fig. 1. Block diagram for prediction of asthma and COPD using machine 

learning algorithms. 

     These COPD dataset contains 1000 persons with twenty 

four attributes: ID,AGE, PACK HISTORY, COPD 

SEVERITY, MWT 1, MWT 2, MWT 1 BEST, FEV 1, FEV 

1 PRED, FVC, FVC PRED, CAT, HAD, SGRQ, AGE 

QUARTILES, COPD, GENDER, SMOKING, DIABETES, 

MUSCULAR, HYPERTENSION, ATRIAL FIB, IHD, 

BPM and for asthma, the data contains 808 persons with 

nine attributes: ID, GENDER, NAME, LOCATION, 

TEMPERATURE, HUMIDITY, TIME, AIR FRESHNESS, 

BPM. These sample data are collected from different 

periods ranging from 40 to 88. For preprocessing, the 

datasets are stored in a format which is grouped into two 

classes to know whether a case has asthma and COPD. To 

get the results, we’ve enforced violin plot, distplot, rel plot 

to avoid the complexity. This violin plot is used to visualize 

the distribution of numeric data and it also helps to visualize 

small data. In our project, the violin plot is used to measure 

the temperature and bpm for asthma and used to measure the 

severity of COPD by age, hypertension, and bpm. 

 

Fig. 2. Violin plot for COPD to identify the severity of the person. 

   By using matplot library, distplot is used to know the 

variations of the data. Here, distplot is used to analyze the 

age, hypertension, and bpm for COPD, and for asthma we 

have used temperature and bpm to analyze the data. 

 

Fig. 3. Displot graph for COPD to identify the variation of severity of the 

patients. 

 Classification Models 

Machine learning is used in this paper. Through machine 

learning, we have implemented three main algorithms 

namely; Random forest Classifier, Logistic Regression, and 

Support Vector Machine. 
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1.Random Forest Algorithm 

      Random forest algorithm is one of the machine learning 

algorithms which belongs to supervised learning. 

Supervised learning  is defined as the process of training the 

data by known input and output. This algorithm is used to 

classify the data and helps for regression problems in 

Machine Learning. Random forest algorithm is a group of 

decision trees where the best decision is made by the 

method called Voting. It helps to check the multiple 

conditions and makes the data into less complexity. In our 

paper we have implemented this algorithm for testing and 

training the data to get the accuracy. The accuracy rate of 

random forest classifier 1.0. 

 

Fig. 4. The accuracy score of RFC for COPD. 

 

Fig. 5. The accuracy score of RFC for Asthma. 

2. Logistic regression 

    Logistic Regression is an algorithm which is based on 

supervised learning technique and it is also a machine 

learning algorithm. The resultant output is based on the 

relationship between the input and data. The logistic 

regression prediction value lies between 0 and 1. Logistic 

regression is used to visualize the training data using graphs. 

The accuracy score of Logistic regression for asthma is 1.0. 

 

Fig. 6. Accuracy score for  COPD using logistic regression  

                                  

3. Support Vector Machine  

      Support vector machine or support vector classifier is a 

machine learning algorithm which is also the supervised 

learning algorithm. It is used for the classification of data 

and for regression problems. Support vector machine is used 

to differentiate the similarities of the data. It helps to map 

the data which can be categorized to the similar data in the 

given dataset. 

 

Fig. 7. The accuracy score of Support vector Classifier for Asthma. 

 

III. RESULTS AND DISCUSSIONS 

      In our study, We have implemented machine learning 

algorithms like, Random forest algorithm, Support vector 

classifier, and Logistic regression. The analytical tool in our 

project is Google Cloud Platform(GCP) where the codes are 

implemented to test and train the data. We have collected 

the specific data of breath per minute, hypertension, and age 

for chronic obstructive pulmonary disease and asthma to 

predict the severity of the diseases for patients. In the COPD 

dataset we have twenty four attributes where the data are 

collected to research the person’s severity of COPD. The 

main reason to collect the data of the person who is smoking 

is by knowing their pack history. If a person smokes, the 

severity range will increase and make the patient suffocate 

while they are breathing.  
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Through this data we have implemented plot diagrams  

( distplot, relplot, violin plot) and barchart diagram to know 

the patients severity, age, pack history ranges. 

 
 

Fig. 8. Severity of COPD using barplot. 

    Using this data we have implemented the elbow method 

and find the label. These labels help to find the centers. 

These cluster centers are used to draw the 3D diagrams for 

the data. In Data pre-processing, standard scalar method is 

used to standardize the value to predict the accuracy. Then, 

these standard scalar values are fit to train the data.RFC, 

SVM, and Logistic regression algorithm are ensembled by 

voting classifier. Voting classifier is a model of machine 

learning which helps to predict the majority of votes by 

combining two algorithms to find the accuracy as output. 

The voting classifier is used for finding the accuracy for 

combination of two algorithms: Random forest classifier 

and Logistic regression for finding the accuracy value of 

COPD data. In the asthma dataset, voting classifier is 

ensemble random forest classifier and Support vector 

classifier to calculate the accuracy score. This ensemble 

model is used to fit and train the data, predict the testing 

data, and helps to calculate the accuracy score and confusion 

matrix. Confusion matrix is used to predict the TruePositive, 

TrueNegative, FalsePositive and FalseNegative of the 

matrix.  

 

Fig. 9. Confusion matrix for COPD. 

 

Fig. 10. Confusion matrix for Asthma. 

 

IV. CONCLUSION AND FUTURE SCOPE 

       

       The result of the project is to predict the disease of 

COPD and asthma using a universal dataset. The Receiver 

Operating Characteristic is used to show the graphical 

representation of  all classification model classes. It helps to 

show the threshold of classification models which shows the 

True Positive rate and False Positive rate. 

 

 

Fig. 11. The ROC curve for asthma. 

 

Fig. 12. The ROC curve for COPD. 

This implementation of the project is developed into a 

machine which is used to detect Asthma and COPD by 

the person’s breathing and heat maps. The waves are 

captured by the machine and  analyze the disease of the 

person while crossing through the machine. This  

machine will scan and analyze the breath rate of the 

person  and heat maps of the person to analyze whether 

they have asthma or chronic obstructive pulmonary 

disease.  
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