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    Abstract— Supervised Machine Learning algorithm has an important approach to Classification. We are predicting 

the deal type of the Iris plant using various algorithms of machine learning. Iris plants are determined by numerous 

factors such as the size of the length and width of the property. A horticultural skill announces that some of the plants 

are different in some physical appearances like size, shape, and color. Hence it is difficult to recognize any species. 

Versicolor, Setosa, and Virginica have three identical subspecies of The Iris flower species. This paper uses machine 

learning algorithms to recognize all classes of the flower with an accuracy degree of %100 for KNN, %95 for RF, %97 

for DT, and %98 for LR. The Iris dataset is frequently available, and it is implemented using Scikit tools. and build the 

prediction model for Plants. Here, algorithms of machine learning such as Logistic Regression (LR), Decision Tree 

(DT),  K Nearest Neighbor (KNN), and Random Forest (RF) are employed to construct a predictive model.  
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I. INTRODUCTION 

A most fascinating research topic is Machine Learning today 

[1], today many people work in the machine learning field, and 

some publishers or researchers discovering or updating new 

algorithms and methods for Machine Learning, Basically, 

machine learning is the process of causing the machine to make 

the same decisions as the human brain. machine learning which 

is the main part of artificial intelligence has two main 

categories[2]supervised learning and unsupervised learning. 

Hence, the learning phase is classified as Supervised learning, 

unsupervised learning, and Reinforcement Learning [[3], [4]]. 

As part of the supervised learning process, an output target is 

presented, which assists or makes the system in learning also it 

contains instances of training data that consist of different input 

attributes and an output. A subpart of supervised learning is 

Classification, where the program  

learns from the input data given to it and uses this process 

to classify new observations. Classification techniques have 

various types like Decision Trees, Neural Networks, Bayes 

Classifiers, Support Vector Machine, K-Nearest neighbors, 

and many more. Here are some examples of Machine 

learning classification tasks with both discrete and 

continuous data: Classifying credit card transactions, 

Detection of diseases in the human body classifying protein 

as alpha-helix as secondary structures of beta-sheet or 

random coil, weather forecasts, and categorizing news 

stories as finance, sports, and entertainment[5] 

Unsupervised learning, on the other hand, does not 

have a target output, but the system must learn without any 

guidance. The last category of learning 

is how external agents or individuals are involved to learn 

from mistakes and take action. 

Python is a powerful programming language tool created by 

Guido van Rossum in 1989. Python is interpreted, as the object-

oriented, dynamic data type of high-level programming 

language. Python stands out among other programming 

languages due to it is uncomplicated and user-friendly writing 

process, and it is elegant facilitates straightforward 

implementation while still maintaining a refined structure. 

Python language consists of powerful libraries like Numpy, 

Seaborn, and Matplotlib.pylot, Panda, and many more. 

Moreover, It is combined with C or C++ or Java or other 

programming languages easily. The sciPy library of python 
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utilized by Scikit-Learn as a toolkit, and it has a big collection 

of algorithms in machine learning. In Scikit learn library there 

are several steps that include loding datasets, manipulation 

them, and creating pre-processing of pipelines and evaluating 

metrics. 

Two researchers are proposed an algorithm for a nonlinear 

classifier, in which any individual single value was not 

appropriate for learning tasks. they tested this method on two 

different data sets, Balance Scale and Iris Flower, where the 

decisions of class members can only be affected collectively by 

individual lineaments of the flower [6]. 

Testing the accuracies of Machine learning algorithms on 

the Iris dataset while varying the test data and train data split 

between 75-25, 70-30, and 80-20. In all three training and 

testing cases, SVM performed the best and KNN performed the 

second best and Decision Tree has the worst accuracy and worst 

performance [7]. 

Wine quality dataset has higher variability amongst the 

values of feature parameters we use to predict its quality which 

has a huge effect on the performance used algorithms. in this 

study, some models are used but the final SVM Classification 

method performed the best for this data set after greatly 

removing certain parameters and reducing the variability of 

values from consideration [8]. 

Researchers proposed a paper to identify and organize 

objects in the dataset. They use the Machine Learning 

algorithms such as decision trees (j48),  K-nearest neighbors, 

and random forests, and then compare their accuracies or 

performances using the IRIS dataset. As a result of the 

comparison, analysis gained that the K-nearest neighbors have 

the best performance than the other algorithm classifiers which 

have 100% performance and no error rate. Also, the second 

algorithm is a random forest classifier and the last classifier is 

a decision tree (j48) [9]. 

Some researchers proposed that if you use a complex 

model on a simple dataset or vice versa, you might not get 

the best results, and this can cost you time and money. In 

order to demonstrate this, we use the IRIS dataset and Wine 

quality dataset in order to identify which type of Algorithm 

gives the highest accuracy for each type of dataset. Based 

on this research, our results show that algorithms like KNN 

are the most effective (95.5% accuracy) for evenly 

distributed and simple datasets such as the Iris dataset. For 

the Wine Quality dataset, algorithms like Decision Tree 

give a high accuracy of 100% and K-nearest neighbors give 

a minimum accuracy which was 82.29% [10]. 

Flower classes were recognized automatically based 

on three approaches: segmentation, feature extraction, and 

classification Using Logistic Regression, Neural network, 

K-Nearest Neighbors and Support Vector Machine [11]. 

Different tools and libraries were used, such as Scikit and 

Pandas, Numpy, etc. All these tools were used to test the 

dataset of iris flowers, using all these tools and a variety of 

methods were discussed, [12]. 

A Decision Tree (DT) consists of a tree-based strategy 

in which every path between the root and leaf nodes 

represents a data separation series before getting a Boolean 

result[13], [14]. An information relationship is depicted 

hierarchically by nodes and links. A node represents a use, 

whereas a tie is used to distinguish them [15]. Classification 

and regression can both be performed using DT, which is a 

form of ML algorithm. In a binary tree, nodes make 

decisions by comparing functions to thresholds and dividing 

the decision route according to the result. A leaf node can 

contain an actual value, a choice, or a class name, depending 

on whether the task is a grouping or regression [16], [17]. 

By using Random Forest (RF), trees are created at random 

using input vectors to estimate output vectors, the 

equivalent of producing a random range of weights that 

stays unchanged from earlier weight sequences [18]. 

An expert botanist's identification of some iris species 

[19] belonging to The Iris database is the most commonly 

used database for machine-learning algorithms and it has 

subclasses of the species Setosa, Versicolor, or Virginica 

used in this paper to develop a machine-learning model 

from measurements of some of these iris species. Based on 

these measurements, we can predict which species the iris 

belongs to. Under the supervised learning classification, a 

three-class classification problem comes with each type of 

species. Classification provides a list of possible class 

types, and a single iris is called a label. Various tools, 

packages, and libraries are used to predict iris species type. 

Jupiter Notebook editor with Scikit, Numpy, Seaborn, 

pandas, matplotlib, and Python programming tools.  

II. RELATED WORK 

The Machine Learning Repository at UCI contains the 

iris dataset. Besides Edgar Anderson's 1935 description, 

Ronald Fisher's 1936 generalization of the data set called 

Fisher's Iris was based on a variety of classification 

methodologies. In this way, real values and multivariate 

data are characteristic of data. 

Using different supervised machine learning techniques 

proposed in their paper, by using the %80 of training data and 

%20 of testing data, as an average the experimental results gave 

an accuracy rate for the training set with 96.66 for Neural 

network and Logistic Regression, % 98 for Support Vector 

Machine, and % 96.67 for k-Nearest Neighbors of recognition 

rate with the accuracy average of a testing set of %100[20]. 

The authors proposed an evolutionary algorithm for 

nonlinear discriminant classifiers but noted that it wasn't 

suitable for learning tasks with individual values. Hence they 

used two datasets for testing the method, Balance Scale and Iris 

Flower, An individual lineament of a flower cannot affect 

decisions of class membership [21]. 

The fundamental component of Artificial Intelligence 

exactly Machine Learning is the prediction process. The data 

mining prediction process must be performed by machines 

using algorithms. Their study used the k-NN algorithm to 

estimate the classification of the Iris data set by using the 

Orange tool. Changing the optimum k value in k-NN method 
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and using the correct attribute are two key successes of the k-

NN algorithm, they conclude that the k-NN method provides 

the classification prediction on the Iris dataset as %98.67 if you 

use the k value as 15 [22]. 

Some ML techniques was used like Adaptive Boosting 

(AdaBoost), Support Vector Machines (SVM), Random Forest 

and K-Nearest Neighbors (KNN) machine learning algorithms 

for predicting the Coruh river streamflow monthly[23].  

Convolutional Neural Network (CNN) was used to extract and 

classify features of the iris dataset patterns. the experiments 

were made on MATLAB and a Graphics Processing Unit 

(GPU). The training sets accuracy was determined, with the 

%95.33 with a time of 17.59 minutes. also get %100 in just 12 

seconds. There has been a success with the application of the 

iris recognition system [24]. 

III. METHODS AND MATERIALS 

Machine learning will be used to recognize the species of 

iris. In general, we can use four types of algorithms in machine 

learning: Logistic Regression (LR), Random Forest (RF) k-

Nearest neighbors (K-NN), and Decision Tree (DT) classifier. 

 

Fig. 1. The general pattern classification model is illustrated in this 

diagram in a simplified form [25]. 

A. Dataset Visualization: 

The dataset for this paper comes from the scikit open-

source project, name the Iris Flower data set, which is 

already built into it. 

Figure 2 illustrated that this dataset comprises of a 

total of 150 samples with 50 samples of each of virginica, 

Setosa, and versicolor. 

 

 

Fig. 2. Iris Flower Types 

Each of the three samples has four features. also, these are 

the properties of each sample’s sepal width, sepal length, 

petal width, and petal length. 

Figure 3 shows the measurements for each property with 

non-missing data in each type of Iris flower. A flower 

measurement is represented by each row. With this model, 

we will be able to predict a new species of iris based on 

these measurements. As a supervised learning problem, this 

appears to be a classification problem. 

 

Fig. 3. seven samples of the Iris_df dataset 

Figure 3 shows that the petal width for the first five flowers is 

0.2 cm, and the longest sepal for the first flower is 5.1 cm. We 

now place each flower in the target array according to its iris 

species. There is a one-dimensional array in the target array, 

which is a NumPy array type. A species is encoded as a number 

between 0 and 2. The encoded results mean that the number 0 

is setosa, number 1 is versicolor, and number 2 means virginica. 

In general, this paper focused on random forests, decision trees, 

logistic regression, and k-Nearest Neighbor algorithms.  

B. Data Processing 

Our model can be developed to predict the iris flower 

species based on new measurements. But before applying this 

model to new measurements, let's see if it works. The available 

data can only predict the correct target based on existing 

measurements. In other words, it doesn't work well with new 

data. Split the data into two parts for building the model and 

estimating performance. One is the training set or training data 

and the other is the test set or test data. It's a good idea to 

visually inspect the data before building the model. The 

training sets actual characteristics are shown in Figure 

4 through a pair plot, data points are color-coded according to 

the species to which the iris belongs. 
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Fig. 4. Pair Plot of Iris data set real features 

A. Decision Tree Classifier 

One widely used technique in data mining is 

the system of creating classifiers. DT is a previously 

used text and data mining 

classification algorithm. Decision tree classifiers (DTCs) 

have proven effective in a variety of classification 

applications [26]. train_test_split() function is in scikit-

learn . This function extracts %27 as his test data and  %73 

of the data as training data. Figure 5 below shows the 

division of train and test data. 

 
Fig. 5. train test function for DT algorithm. 

After extracting the train-test-split function and fitting the 

method we prove that the accuracy of the Decision Tree 

(DT) algorithm gets %98 as shown in figure 6 with the 

confusion matrix array. 

 
Fig. 6. score and confusion matrix function for DT algorithm 

C. Random Forest Classifier 

After training the Random Forest (RF) model we are 

doing the predictions and evaluation for test data finally we 

prove that by making (600) trees randomly we obtain the 

%95 accuracy of the DT classification method which you 

can see in figure 7. 

 

Fig. 7. score and confusion matrix function for RF algorithm 

And also, you can see the heatmap of the confusion matrix 

method for Random Forest and Decision Tree algorithms of 

machine learnings that they have the same result in this case 

of classification problem, that is shown in figure 8. 

 

 

Fig. 8. Heatmap of confusion matrix function for RF algorithm 

D. Logistic Regression 

   A common method in data mining for constructing a classifier 

through a classification algorithm is Logistic Regression 

(LR) algorithm. Scikit-learn includes the functions of 

train_test_split. As a part of the test data 27% is extracted by 

this function and 73% of the data as training data. figure 9 

below shows the division of train and test data. 

 

Fig. 9. train test function for Logistic Regression algorithm 

Here we are putting different percentages between the train data 

and test data according to the DT and RF method just because 

we calculate and obtained %97 Accuracy and classified the iris 

flower types. 

 

E. K-Nearest Neighbors Classifier  

The K-NN approach is non-parametric and can be used 

both for regression and classification. Guided learning uses 

K-NN methods as one of its methods. A data point is 

identified by computing its k nearest neighbors based on the 

fundamental idea behind this approach. The gap between 

the test data and the feedback must be calculated and then 
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correctly predicted. the point is the most common class 

assigned to those neighbors of k. Different metrics can be 

used to measure the disparity between two samples. In 

equation 1, we can see how to calculate Euclidean distance 

vectors. 

Xi shows the i'th sample value, which is entered from the   

outside and whose class will be determined. In a data set, 

each specific class represents by Yi. In this case, n 

represents the number of attributes. 

Euclidean distance(X, Y), gives distance values between 

Yi and Xi [27], and It is an extremely common metric. In 

the training set, each unknown instance is classified 

according to the K Nearest Neighbor rule. The heatmap of 

the K-NN confusion matrix is shown in below Figure 10. 

 

 

Fig. 10. Heatmap of confusion matrix K-NN 

 

work, calculating the distance between the training set and 

the test set. After that, list all the determined distances in 

ascending order, and select an appropriate distance for our 

work. Finally, the most unique class is the instance class of  

choosing the first five teaching instances in a list ordered 

(k=15), and the weighted average accuracy is 100%. 

IV. RESULT 

The dataset is obtained from the scikit open-source 

project, this data set contains three classes of Virginica, 

Setosa, and Versicolor participating in the same five 

features: 

-Sepal Length and Width. 

-Pital Length and Width 

-Species 

The experiments are created on Windows 11 platform using 

the Python Jupiter Notebook tool. 

TABLE.1. DESCRIPTION OF INPUT PARAMETERS 

Dataset 

Name 

No. of 

Instances 

No. of 

columns 

Missing 

values 

Iris-

dataset 
150 5 None 

 

This data set as shown in table (1) has no missing value and 

distinguishes the dependent and independent dataset 

features then the mentioned machine learning methods have 

been used and the result are obtained and given the 

performance as shown in below table: 

 

TABLE .2. EXPLAINING MACHINE LEARNING METHODS WITH THEIR 

PERFORMANCES WITH THE IRIS DATASET 

 

Figure 11 shows the graph of the distribution of accuracy 

predictions percentage for the dataset features based on the 

given training set and testing set. 

 

Fig. 11. Performance distribution for each ML method 

V. CONCLUSION 

Today, the most widely used method in machine 

learning algorithms and data mining is classification, and it 

has more applications and uses such as face recognition, 

90

95

100

105

Decision Tree K-NN Logistic
Regression

Random Forest

Performance Distribution for each ML 
Methods  

Decision Tree K-NN Logistic Regression Random Forest

No. Dataset 

Machine 

Learning 

Algorithms 

Accuracy 

Predictions 

Test Data 

and 

Training 

data 

Average 

1 
Iris F

lo
w

er D
ataset 

Logistic 

Regression 

(LR) 

%98 
%27 Test 

data 

%73 
Training 

data 

2 

K Nearest 

Neighbor 

(KNN) 

%100 

3 
Decision 

Tree (DT) 
%97 

4 
Random 

Forest (RF) 
%95 

%27 Test 

data 

%73 
Training 

data 

And 
Creating 600 

Tree 

randomly 

Euclidean distance(X, Y) = √∑ (𝑋𝑖 − 𝑌𝑖)2𝑛
𝑖=1               (1) 
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flower classification, clustering, and so on. We built a 

model using some different algorithms of Machine Learning 

techniques to predict Iris flower types. Our accuracy was 

%100 for KNN when the chosen neighbors of k value were 

equal to 15, %95 for RF, %97 for DT, and %98 for LR, 

which means that we successfully prepared and managed 

the sizes of the test set and training set for the dataset to 

make a good prediction for all three Iris flower types.  


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