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Abstract 
 
In today's world, diabetes is a huge problem. Diabetes can cause blood sugar levels to rise, 

which can contribute to strokes and heart attacks. One of the most rapidly spreading diseases 

is this one. After speaking with a doctor and receiving a diagnosis, patients are normally 

required to receive their reports. Because this procedure is time-consuming and costly, we 

were able to fix the problem utilizing machine learning techniques. In medical organizations, 

many machine learning applications are both exciting and important. Machine learning is 

being more widely used in the medical field. Our study aims to create a system that can better 

predict a patient's diabetic risk level. The medical data set is put to many different uses. in 

order to develop an artificial intelligence model for disease prediction The National Institute of 

Diabetes and Digestive and Kidney Diseases provided the data. Among the items on the list 

are blood pressure, age, insulin level, BMI, and glucose. Models are created using 

classification methods such as Ada Boost, Gradient Boost, XG Boost, and Cat Boost. The 

outcomes reveal that the processes are extremely precise. According to the findings, the 

prediction made with the use the prediction utilizing the Gradient Boosting model had the 

highest accuracy, according to the findings. Our investigation covers a wide range of machine 

learning topics as well as the numerous types of prediction models available. We go over the 

different sorts of models that can be used to create predictions, as well as the characteristics of 

machine learning.  
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Introduction 
Diabetes mellitus is a chronic condition that affects the body's capacity to generate and   use 

insulin, resulting in excessive blood sugar levels. Blood sugar levels are more likely to rise, 

which can lead to cardiovascular problems like heart attacks and strokes. It's a recent serious 

problem with the potential to be fatal. The patient is usually required to obtain their reports 

after speaking with a doctor and receiving a diagnosis. We have the option of applying 

Machine Learning techniques to discover a solution to this challenge because it is time-

consuming and costly. The information provided is insufficient to identify whether a person 

is diabetic or not. It takes a long time to complete this treatment. As a result, we're 

experimenting with new approaches. based on the information provided approaches To 

construct a model that is as accurate as feasible, machine learning techniques are applied. We 

now have advanced data processing technologies that can determine whether a patient is 

diabetic or not. This allows the patient to have an early understanding of the disease and 

intervene before it worsens. If the sickness is diagnosed early, treatment can be more 

effective. This makes it easier for researchers to spot a sickness in a patient early on, resulting 

in more successful disease preventive efforts. As a result, there are fewer people admitted to 

the hospital. Companies in the healthcare industry will benefit greatly from this advancement.  

 
Existing system 
The most popular algorithms that yield greater accuracy rates are SVM, Decision Trees, and 

Random Forest. Even though the accuracy rate is around 75%, there are still other aspects to 

take into account. The existing techniques are insufficient to deal with the complex data. 

Because real-time data is noisy, making it suitable for processing takes time and effort. SVM 

takes a long time to train when working with large datasets. Decision trees are prone to 

classification errors due to differences in perceptions and the limitations of using statistical 

methods. The model suffers from over fitting due to a lack of data generalization, and the 

error on test data is significant. 

 

 Proposed System 
Over fitting and bias, which are common problems in supervised ML model training, are 

significantly more resistant to boost algorithms. The boosting technique is useful when 

dealing with bias or under fitting in a data set. Boosting improves model predictions in 

machine learning techniques. Because it is an ensemble model with an easy-to-understand 

and interpret algorithm, its prediction and interpretations are straightforward to handle. 
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Architecture 

 
Implementation 

                          Algorithms and procedures are used to assure appropriate implementation and 

functioning.  

The following are the algorithms: 

ADA Enhancement: 

It is based on the concept of fitting a group of weak learners to various weighted training 

data. It begins by producing predictions based on the original data set, giving equal weight to 

each observation. If any of the learner's initial predictions are wrong, the observation for 

which the prediction is wrong is given more weight. It's an iterative process in which more 

learners are added  

Fig: AdaBoost 
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Gradient Boost: 
 

Like other ensemble approaches, gradient boosting gradually adds predictors to the ensemble 

and corrects preceding forecasts to build an accurate predictor with increasing accuracy at the 

end of the process. Gradient boosting, on the other hand, fits a new predictor into the residual 

errors of the prior predictor, whereas adaboost corrects previous errors by giving defective 

observations more weight. It reduces the loss function of the entire model using the "Gradient 

Descent Method." 

 

 

Fig: Gradient Boost 

 

 

Cat Boost: 
 

Cat Boost is a recently released open-source machine learning technique that works well with 

deep learning frameworks. It generates findings and gives full out-of-the-box descriptive data 

support without the need for lengthy data training. 

 

Data Visualization 

 
    Firstly, the dataset need to be analyzed. The analyses can be done by Exploratory Data 

Analysis (EDA).  
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     Exploratory Data Analysis (EDA) 

 
Exploratory Data Analysis is commonly known EDA. EDA away visualizing, summarizing 

and interpreting the information that is hidden in the rows and columns format. Here we can 

check for null values, correlation between the features of the dataset. Then the null values are 

removed if exists. Plots can be used to visualize the data. 

 

 

Fig: Number of diabetics in the data set 

 

Distribution Plots 
 

We can visualize the data and the features using the distribution plots. Distribution plots 

provide a high-level interface or creating visually appealing and informative statistical 

visuals. The graphs are plotted using the Sea born library. Here the features are plotted along 

with other feature so as to check for the importance and the correlation between them. 

 

 

Fig: Plot(Healthy vs Diabetic vs Glucose) 
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                                                     Fig: Plot(Healthy vs diabetic vs Bp) 

 

Detection and Removal of Outliers 

 
Every data set consists of outliers with those outliers the model leads to lesser accuracy rate and 

also may yield wrong result. Here we used “Box Plot” to detect the outlier in the data set and 

“Uni variate Method” to remove those outliers. 

   The formula used for detecting the outliers is: IQR=Q3 -Q1 
        After detecting “Median  imputation”  is used for removing them. Since the mean may get    

affected  by outliers. 

 

Fig: Blood Pressure before Removal of outliers 
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Fig: Blood Pressure after Removal of outliers 

 

 

 Feature Importance 

 
              It is important to know about the importance of the feature .It can be known by the 

“Feature Importance” property, which gives the score for each feature. The more is the score 

the more the feature is important for our output variable. 

 

 

Fig: Feature Importance 
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Test Cases 

 
 

S No Statement Status    Running Status Expected Output Actual 

Output 

01  

Fill in the test fields 

with numeric data. 

  

Examine the 

details' format. 

 

The details are sent to 

the kernel if they are in 

the correct format. 

 
 
As expected 

 

   

 Pass 

02  

Select the Predict 

Button. 

Verifies that all of 

the entered values 

are correct. 

 

Kernel checks the 

entered numbers for 

accuracy. 

    
 
As expected 

 

 

Pass 

03   

  Prediction 

 

 

The output is 

displayed. 

  

If Kernel predicts the 

result, it is shown on 

the screen. 

 
 
As expected 

 

 

Pass 

 

 

 

Conclusion and Future Scope 

 
Diabetes is a disease that can lead to a variety of health issues. To predict disease, machine 

learning techniques should be applied. Machine learning approaches can assist clinicians in 

diagnosing and treating diseases. In this study, we used a variety of approaches to diagnose 

the illness. Using the previously provided data set, we built machine learning algorithms and 

performed classification algorithms for prediction. 

 

Diabetes is a disease that results in a slew of health issues. 

We can conclude that our model gave better results by increasing classification accuracy. The 

accuracy rates of all the boosting models are used to evaluate the models' performance. When 

we compared the accuracy rates of the models, we received AdaBoost – 90%, Gradient Boost 

– 92 percent, XGBoost – 90%, and CatBoost – 89 percent. When we compared the accuracy 

rates of all the models, we observed that there isn't much of a difference. Gradient Boost was 

shown to be the best model for prediction with 92 percent accuracy. 
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Due to a lack of tools and resources, healthcare practitioners found it difficult to gather and 

understand healthcare data. Machine learning, on the other hand, is capable of resolving this 

issue. The suggested system can deliver improved prediction results since it analyses real-

time data. Our anticipated model uses boosting approaches to predict the disease. This boosts 

the price of healthcare as well as the services it offers. We can combine a number of 

additional algorithms, including hybrid algorithms, in the future so that the best of them can 

be used for prediction, increasing accuracy and efficiency. Because the data set we used is 

restricted and unfit for purpose, we can only anticipate the ailment, not the type of illness. As 

a consequence, we will be able to improve it. 
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